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FOREWORD 


This  report  represents  a  consolidation  of  advances  in  the 
development  the  technology  of  job  performance  aids  for  organiza¬ 
tional  maintenance  made  by  the  Advanced  Systems  Division  of  Air 
Force  Human  Resources  Laboratory  under  Project  1710,  "Training 
for  Advanced  Air  Force  Systems",  and  under  Project  1127.  "Vietnamese 
Air  Force  (VNAF)  Job  Performance  Aids”.  This  report  provides  speci¬ 
fication  and  necessary  guidance  for  multisourc-.  procurement  of  fully 
procedural! zed  job  performance  aids  for  organisational  maintenance  of 
Air  Force  systems  for  use  in  future  exploratory,  advanced  and  engineer¬ 
ing  development  efforts  and  provides  a  model  fo)  the  preparation  of 
official  military  specifications  for  this  type  of  data. 

The  specifications  presented  in  this  rep>.  >-t  were  adopted  from 
Mil-J- -83302 ,  Job  Performance  Aids  Advanced-Type  for  VNAF  Organiza¬ 
tional  Maintenance,  as  a  model  for  procuring  job  performance  aids 
for  USAF  systems.  Mil-J-83302  was  produced  as  part  of  Project  1127 
by  Applied  Science  Associates,  Inc.,  Valencia,  Pa.  under  contract 
F33657-71-C-G279  with  the  Aeronautical  Systems  Division.  The  speci¬ 
fications  apply  the  findings  of  previous  studies  of  performance  aiding 
sponsored  by  the  Advanced  Systems  Division  under  contracts  AF33(615)- 
1137,  AF33 (815 ) -3699 ,  F33615-68-C-1479,  F33615-69-C-1527  and  F33615- 
70-C-1500  with  Applied  Science  Associates,  Inc.  and  sponsored  by  the 
Aeronautical  Systems  Division  under  contract  F33657-70- 3-0773  with 
XY2YX  Information  Corporation,  C.inoga  Park,  California.  Work  on 
Mil-J-33302  was  begun  in  Septemb  it  1970  and  completed  in  December  1970. 
Work  on  the  adaptation  was  begun  In  September  1971  and  completed  in 
December  1971. 

Dr.  John  D.  Folley,  Jr.  of  Applied  Science  Associates,  Inc.  was 
the  principal  investigator.  Mr.  Feid  P.  Joyce  was  the  project  director. 
Dr.  John  P.  Foley,  Jr.  of  the  Advanced  Systems  Division  was  the  Task 
Scientist  and  Major  Jay  B.  Day  of  the  Aeronautical  Systems  Division  was 
the  contract  monitor.  Mil-J-8330/.  was  adopted  for  this  technical  report 
by  Donald  L.  Thomas  of  the  Advanced  Systems  Division,  AFHRL  (TRT) . 

The  report  was  submitted  by  the  authors  in  December  1971- 

The  technical  report  has  been  reviewed  and  approved. 


GORDON  A.  ECKSTRAKD,  Ph.D. 

Chief,  Advanced  Systems  Division 
Air  Force  Human  Resources  Laboratory 
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ABSTRACT 


This  report  supplies  a  model  for  specifications  for  the  preparation 
of  Fully  Proceduralized  Job  Performance  Aids  for  the  operational  mainte¬ 
nance  of  Air  Force  man-mac.hine  systems.  The  model  reflects  the  research 
indings  of  AFHRl  and  other  DOD  agencies  concerning  maintenance  data. 

It  has  the  unique  feature  of  requiring  that  certain  subproducts  necessary 
for  the  development  of  this  type  of  data  be  prepared  in  a  standard  format 
and  submitted  for  review  by  che  procuring  agency.  These  subproducts 
include  items  such  as  a  task  identification  matrix,  task  inventory,  a 
task  description  index  and  management  matrix,  and  task  step  data  details. 
The  aids  to  be  developed  from  these  specifications  are  for  the  organiza¬ 
tional  maintenance  of  any  man-machine  system  and  support  the  performance 
of  the  following  maintenance  functions:  checkout,  alignment,  repair, 
adjustment,  calibration,  malfunction  isolation  and  the  removal  and  replace 
ment  of  malfunctioning  equipment  items.  It  calls  for  the  preparation  of 
the  aids  in  several  options  of  job  ■  ide  format. 
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SUMMARY  AND  CONCLUSIONS 


PROBLEM; 

A  series  of  research  efforts  conducted  by  the  Air  Force  daman 
Resources  Laboratory  has  resulted  i:i  the  development  or  a  r.fw  type 
of  maintenance  data  known  as  fully  procedural! zed  job  performance 
aids  (JPAs)-  Availalit  evidence  suggests  that  the  application  of 
fully  proceduralized  JPAs  to  thu  maintenaru  r  of  Aiv  Force  systems 
will  significantly  increase  maintenance  effectiveness.  A  series 
of  well  Affined  procedures  has  been  developed  for  the  preparation 
cf  the  aids.  The  use  of  these-  procedures  is  critical  to  r*  a  develop¬ 
ment  of  effective  JPAs.  Therefore,  it  is  essential  that  contractor 
producing  JPAs  be  required  to  follow  these  procedures-  To  do  this, 
a  specification  establishing  the  procedures  to  be  used  in  developing 
JPAs,  as  weir  as  rhe  final  product,  was  needed.  In  addition,  instruc¬ 
tional  materials  were  needed  to  provide  guidance  for  persons  preparing 
JPAs  in  accordance  with  the  specification. 

APPROACH  AND  RESULTS: 

As  an  approach  tc  the  problem,  the  materials  presented  in  this 
three  volume  technical  report  were  developed  to  provide  specifica¬ 
tions  and  guidance  for  the  development  of  fully  proceduralized  job 
performance  aids.  Volume  I  provides  a  draft  specification  for  procure¬ 
ment  of  JPAs,  Volume  II  provides  guidance  for  JPA  developers,  and 
Volume  III  provides  guidance  for  Air  Force  data  managers  charged  with 
the  responsibility  for  monitoring  the  development  of  JPAs. 

The  present  volume,  Volume  I,  provides  draft  specifications  for 
the  development  of  fully  proceduralized  JPas  for  the  organizational 
maintenance  of  man-mac cine  systems.  It  requires  the  development  o' 

JPAs  for  all  maintenance  activities  performed  at  the  organizational 
level.  These  include  remove,  leplace,  checkout,  3lign,  adjust, 
service,  and  troubleshooting  activities.  The  specification  differs 
from  most  specifications  in  that  it  requires  chat  certain  procedures 
be  used  and  that  certain  subprcducts  be  produced  in  the  development 
of  the  JPAs.  The  most  important  of  these  is  the  maintenance  task 
analysis.  The  procedures  ana  subproducts  are  required  to  insure  that 
the  contractor  fo.’lows  the  JPA  methodology  and  for  updating  the  JPAs 
at  3  later  date. 

The  draft  specification  contained  in  this  volume  was  adopced 
from  Hil-J-33302,  Job  Performance  Aids,  Advanced  Type,  for  VNAF 
Organizational  Maintenance  (USAF) .  The  draft  specification  differs 
from  Mil-J-83302  in  the  following  ways: 

1.  A  different  format  for  the  presentation  of  trouble¬ 
shooting  frames  has  been  provided.  This  format  is  made  optional 
for  maintenance  instruction  frames.  Additionsi  format  changes  (page 
size,  front  matter  requiremants ,  etc.)  were  made  as  necessary  to 
conform  to  the  requirements  of  Hil-H-38784. 


' .  "he  requirement  for  bilingual  presentation  (English- 
Viet^ame?*'*  hai:  been  deleted. 

J-.  'he  specifications  for  the  preparation  of  trouble- 
■•.i  t.ng  It,  ts.i.n  aids  have  been  deleted. 

CONCLUSIONS: 

r,his  report  provides  draft  specifications  for  the  production  of 
fully  procedural izeu  JPAs  for  the  organizational  maintenance  of  U5AF 
systems . 

*.e  specifications  stress  the  necessity  of  a  maintenance  task 
analysis  including  the  preparation  of  certain  subproducts  and  inter¬ 
mediate  products. 

"his  summary  was  prepared  by  Donald  L.  Thomas,  Training  Technology 
..(UK'-.  \dvanceU  Systems  Division,  Air  Force  Human  Resources  Laboratory. 
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SECTION  I 


INTRODUCTION 

for  a  number  of  years  the  Air  Force  Human  Resources  Laboratory 
has  conducted  a  research  program  investigating  methods  of  improving 
maintenance  data.  This  research  has  given  special  attention  to  the 
improving  maintenance  effectiveness  by  improving  the.  qualit\  of  the 
maintenance  data  provided  to  the  technician.  The  goal  has  been  to 
develop  maintenance  data  which  will  enable  inexperienced  personnel 
to  perform  maintenance  tasks  at  a  level  of  proficiency  approaching 
that  of  personnel  who  are  experienced  in  performing  these  tasks. 

This  research  has  resulted  in  the  development  of  a  type  of  maintenance 
data  culled  fully  proceduralized  job  performance  aids  (JPAs) .  Avail¬ 
able  evidence  indicates  that  these  aids  may  meet  this  goal. 

Fully  proceduralized  job  performance  aids  have  several  advantages 
over  conventional  technical  orders.  Available  evidence  suggests  that 
the  use  of  the  aids  may  improve  maintenance  effectiveness  by: 

1.  Increasing  the  reliability  of  the  performance  of  complex 
maintenance  tasks. 

2.  Great’ y  reducing  training  time. 

3.  Decreasing  dependency  upon  personnel  of  extremely  high 
aptitude 

4.  Reducing  manpower  requirements . 

j.  Facilitating  the  transfer  of  maintenance  personnel  from  a 
system  tc  a  different  system. 

Fully  proceduralized  jcb  performance  aids  are  step-by-step  instruc¬ 
tions  for  performing  any  maintenance  task  that  the  technician  may  be 
assigned.  The  step-by-.-,.  tp  instructions  are  accompanied  by  detailed 
illustrations  which  show  the  technician  what  the  components  referred 
to  in  the  instructions  look  like  and  where  they  are  located  on  the 
equipr'-nt.  The  aids  are  designed  to  provide  the  technician  with  all  of 


the  information,  in  one  place,  that  he  needs  to  do  the  job  and  in  effect 
"tell  him  every  mo^e  to  make".  The  basic  concept  underlying  JPas  is  that 
it  is  possible  to  simplify  a  job  and  reduce  the  cognitive  skills  required 
to  accomplish  it  by  "doing  much  of  che  technicians  work  for  him  in 
advance"  through  a  detailed  task  analysis.  Normally  when  a  technician  is 
assigned  to  do  a  task  he  must  decide  what  tools  to  use,  what  actions  he 
must  take  to  do  the  job  and  in  what  sequence  to  perform  che  actions.  In 
the  development  of  fully  proceduralizod  JPAs,  the  task  analyst  makes  these 
decisions  for  the  technician  and  incorporates  them  into  the  instructions. 
The  technician  does  not  have  to  generate  the  information  himself.  As  a 
result,  a  less  skilled,  less  highly  trained  individual  can  perform  the 
job.  A  second  advantage  to  this  procedure  is  that  the  task  analyst  is  in 
a  position  where  he  has  all  of  the  necessary  information  available,  has 
adequate  time  to  consider  all  possible  procedures,  and  is  better  able  to 
select  the  best  or  optimum  procedure. 

PURPOSE  OF  THIS  TECHNICAL  REPORT 

Since  the  effectiveness  of  the  JPAs  is  dependent  upon  the  quality 
of  the  information  developed  ana  che  decisions  made  during  the  task 
analysis,  it  is  essential  chat  the  task  analysis  be  of  the  highest 
possible  quality.  AFHRL  research  has  developed  well  defined  procedures 
for  performing  the  analysis  and  for  converting  the  results  into  fully 
procedural ized  JPAs.  Although  portions  of  these  procedures  have  been 
described  in  various  technical  reports,  a  systematic  presentation  of 
the  requirements  and  p>'r.cedu>'c,£  fr<-  (io.,/.inping  the  aids  H-  - 
reaail}  available.  This  technical  report  has  beer  prepared  to  meet  this 
need.  The  report  consists  of  three  volumes: 

Volume  I  -  Draft  Military  Specification  for  Organizational 
Maintenance .  This  volume  presents  a  draft  specification  for  use  in  the 
procurement  of  fully  proceduralized  JPAs  for  the  organ! rational  mainten3r.ee 
of  Air  Force  man-machine  systems.  It  provides  detailed  requirements  for 
the  content  and  foraac  of  JPAs  and  specifies  that  certain  procedures  be 
utilized  in  preparing  the  aids.  The  specification  differs  from  most 
military  specifications  for  maintenance  data  in  that  it  specifies  that 
certain  procedures  be  used  and  that  certain  subproducts  be  produced.  The 
procedures  and  subprcducts  are  required  to  insure  that  the  contractor 
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follows  the  JPA  methodology  and  to  facilitate  the  updating  the  JPAs  when 
required.  The  specifications  provided  in  this  volume  wave  adapted  from 
Hii-J-83302  (USAF),  Job  Performance  Aids,  Advanced  Type  for  VNAF 
Organizational  Maintenance. 

Volume  II  -  Developer's  Handbook.  This  volume  provides  detailed 
instructions  on  the  procedures  used  co  develop  fully  procftduralized 
JPAs  in  accordance  with  the  draft  specification  (Volume  I) .  It  is 
designed  to  serve  as  a  basic  guide  for  persons  engaged  in  the  prepara¬ 
tion  of  fully  proceduralized  JPAs  and  as  a  sourcebook  for  personnel 
preparing  programs  to  train  personnel  re  develop  JPAs.  The  materials 
presented  in  this  handbook  were  adapted  from  the  handbook.  Handbook 
for  Development  of  Advanced  Job  Performance  Aids  (JPA)  in  Accordance 
with  Mil-J-83302  (USAF) . 

Volume  III  «-  Data  Manager’s  Handbook.  This  volume  provides  detailed 
guidance  for  data  managers  and  other  personnel  charged  with  the  respon¬ 
sibility  for  procuring  fully  procedural ized  JPAs.  It  outlines  basic 
procedures  to  be  used  by  data  managers  co  insure  that  high  quality  J?As 
are  produced.  The  materials  presented  in  this  handbook  were  adapted 
from  the  handbook.  Handbook  for  JPA  Managers  on  Review  and  Assessment 
of  Advanced  Type  Job  Performance  Aids  Prepared  to  H11-J-S3302. 
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The  draft  specification  presented  in  this  volume  was  adapted  from 
Mil-J-83302  (USAF),  Job  Performance  Aids,  Advanced-Type ,  for  VNAF 
Organizational  Maintenance.  Mil-J-83302  was  developed  for  procurement 
of  JPAs  for  use  by  Vietnamese  Air  Force  Personnel.  It  was  modified  as 
necessary  to  produce  a  draft  specification  suitable  for  procurement  of 
JPAs  for  USAF  systems.  The  following  modifications  were  made: 


1.  The  requirement  for  bilingual  presentation  (English  -  Vietnamese) 


has  been  deleted. 


2.  The  specifications  for  the  preparation  of  maintenance  dependency 
chart  based  troubleshooting  aids  (Decision  Troubleshooting  Aida)  have  been 
deleted. 

3.  The  format  requirements  have  been  modified  to  satisfy  the  require¬ 
ments  of  Mil-M-38784,  Manuals,  Technical:  General  Requirements  for  their 
preparation.  These  changes  involve  page  size,  security  markings,  front 
matter  requirements,  etc. 

4.  An  additional  format  is  provided  for  presentation  of  the  JPA 
frames.  The  new  format  presents  the  instructions  in  a  flow  chart  format. 
Use  of  this  format  is-  mandatory  for  troubleshooting  frames  since  it  is 
more  appropriate  for  tasks  containing  many  branching  instructions.  Use 
of  the  format  for  the  maintenance  instruction  frames  is  optional. 

5.  The  applicability  of  the  specification  has  been  broadened  to 
make  it  appropriate  for  the  procurement  of  JPAs  for  the  organizational 
maintenance  of  any  Air  Force  man-machine  system. 

The  basic  requirements  of  Mil-J-83302  are  retained  in  the  draft 
specification.  The  requirements  for  the  maintenance  task  analysis 
and  the  production  of  the  subproducts  and  intermediate  products  are 
considered  to  be  essential  for  the  production  of  effective  JPAs  and 
have  been  retained  in  the  draft  specification.  In  addition,  the 
requirements  for  illustrations,  writing,  organization  of  materials 
into  sections,  division  into  volumes,  and  indexing  have  been  retained 
unchanged. 
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Military  Specification 


JOB  PERFORMANCE  AIDS,  FULLY  PROCETURALIZ.'..., 
FOR  ORGANIZATIONAL  MAINTENANCE 


1 .  SCOPE 

1.1  This  specification  establishes  the  requirements  for  content  and 
format  of  fully  proceduralized  technical  data  called  job  Performance 
Aids  (JPAs)  for  organizational  level  maintenance  as  deltned  in  AFM  66-1. 
It  includes  requirements  for  intermediate  data  products  related  to  JPA 
preparation  and  acceptance. 

2.  APPLICABLE  DOCUMENTS 

2.1  Government  Documents.  The  following  documents,  of  the  .issue  in 
effect  on  the  date  of  invitation  for  bids,  or  request  for  proposal, 
form  a  part  of  this  specification  to  the  extent  specified  herein. 

SPECIFICATIONS 

Military 

MIL-M-38730  Manuals,  Technical:  General 

Requirement  for  Preparation  of 

MIL-M-38784  Manuals,  Technical:  Genet  .i 

Requirements  for  Preparation  nf 

MIL-P-38790  Printing  Production  of  Technical 

Manuals:  General  Requirements  for 

PUBLICATIONS 

Military 

AFM  66-1  Maintenance  Management 

AFSCM  375-3  Systems  Engineering  Management 

Procedures 

AF  TO  00 -5-1  AF  Technical  Order  System 

AF  TO  00-20- 5  USAF  Vehicles  and  Base  Maintenance 

Equipment 

MIL-STD-17B-I  Mechanical  Symbols  (Other  Than  Aero- 

23  January  1963  nautical,  Aerospacecraft  and  Space¬ 
craft  Use) 
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MIL-STD-17B-2  Mechanical  Symbols  for  Aeronautical, 

23  January  1963  Aercspacecraf t  and  Spacecraft  Use.  - 

Part  2 

MIL-STD-806  Graphic  Symbols  for  Logic  Diagrams 

2.2  Other  Pul  1  icatio.iS .  Tho  follo'.ing  documents  form  a  part  of  th!s 
specification  to  the  extent  specified  herein.  Unless  otherwise  indi¬ 
cated,  the  irtest  military  approved  issue  in  effect  on  date  of  invi¬ 
tation  for  bids,  or  request  for  proposal  shall  apply. 

USAS  Y14.15  Electrical  Diagrams 

USAS  Y32.2  Graphic  Symbols  for  Electrical 

and  Electronic  Diagrams 

USAS  Y32.15  F.lectrical  and  Electronic  Reference 

Designations 

3.  REQUIREMENTS 

3.1  Use  of  Color.  The  use  of  any  color  except  black  is  e.vlicity 
prohibited . 


3.2  Maintenance  Task  Analysis 


3.2.1  Task  Data  Coverage.  Task  analyses  shall  be  prepared  in  accordance 
with  the  requirements  of  3.2  for  all  maintenance  functions  performed  at 
the  organizational  level  of  maintenance  for  all  subsysuems. 


3.2.2  The.  following  sutproducts  shall  he  prepared  in  accordance  with  the 
requirements  specified  herein: 


a.  Task  Identification  Kaf.ri>  (TIM) 

b.  Task  Inventory 

c.  Task  Description  Index  and  Management  Matrix 

d.  Test  Equipment  and  Tool  V ;e  Document 

e.  Task-step  Data  Details 


3.2.3  Data  Sources.  The  following  types  of  documentation  shall  be 
consulted  in  preparation  of  *!ie  maintenance  task  analyses.  T;ie  most 
recent  issues  at  the  time  the  task  analysis  is  performed  shall  be  used. 


3. 2. 3.1  New  Systems.  These  documents  are  defined  in  AF5CM  375-' . 

a.  Functional  7low  Block  Diagram 

b.  Requirement  A-.location  Sheet  (RAS) 

c.  Trade  Study  Report 

d.  Time  Line  Sheet 

e.  Schematic  Rio  k  Diagram 

f.  Design  Sheet 

g.  Facility  I.iterfe.e  Sheet 


7 


h.  End  Item  Maintenance  Sheet  (Manual) 

i.  Maintenance  Sheets  (Automated) 

j.  Maintenance  Loading  Sheet 

k.  Maintenance  Ground  Equipment  (MGE) 

and  Aerospace  Ground  Equipment  (AGE) 

l.  Personnel  Utilization  Sheet 

m.  Calibration  Requirements  Summary 

L.2.3.2  Existing  Systems .  The  following  data  sources  in  addition  to 
those  specified  in  3. 2. 3.1  shall  be  used  when  maintenance  task  analysis 
is  undertaken  on  systems  that  are  in  the  operational  phase. 

a.  Technical  Orders  (TOs) 

b.  Engineering  Reports 

c.  Standard  Operating  Procedures  (SOPs) 

d.  End  Item  Parts  Inventories 

e.  Special  Tools  and  Test  Equipment  Manuals 

f.  Illustrated  Parts  Breakdown  (IPB) 

g.  Other  Drawings;  e.g.,  photographs,  engineering  drawings,  etc. 

h.  Field  Data;  Maintenance  technicians  experienced  in  the  mainte¬ 
nance  of  end  items  at  the  organizational  level  shall  be  consulted 

in  the  preparation  and  verification  of  the  maintenance  task  analysis. 
In  addition,  maintenance  operations  on  the  end  items  shall  be 
observed  as  necessary  if  other  daca  sources  are  inadequate. 

3.2.4  Duplication  of  Effort.  The  preparation  of  maintenance  task  ana¬ 
lyses  to  support  job  performance  aid  development  shall  not  result  in 
duplication  of  effort.  Valid  data  which  have  already  been  prepared  as 
part  of  system  development  shall  be  used  where  available  and  applicable. 

The  data  shall  be  incorporated  in  the  task  analysis  by  reference. 

3.2.5  Use  of  Computer.  The  use  of  a  computer  for  data  storage  and 
retrieval  is  acceptable.  Data  formats  specified  in  this  section  (3.2) 
may  be  modified  for  computer  use  so  long  as  the  information  requirements 
and  deliverable  data  requirements  of  this  sper.f f icution  are  met. 

3.2.6  Task  Idertification  Matrix.  A  Task  Identification  Matrix  (TIM) 
shall  be  prepared  in  accordance  with  the  following  requirements: 

3. 2. 6.1  Hardware  Entries.  The  item  entries  \  vr  the  matrix  (i.e., 

:ow  leadings)  sh?ll  be  obtained  from  the-  scurcer  identified  in  3.2.3 
ana  formatted  in  accordance  with  the  instructions  oo.lov.  Hardware - 
related  terms  shall  be  used  as  defined  in  6.  NOTES. 

3. 2. 6. 2  Hardware  Formats  and  Codes.  The  names  for  subsystem,  equip¬ 
ment,  group,  etc.,  items  shall  be  entered  in  the  rows  of  the  TIM  as 
illustrated  in  the  example  in  Figure  1.  A  unique  code  designation 
shall  be  assigned  to  each  row  entry.  A  numerical  code  is  illustrated 
in  Figure  -  and  may  be  used  as  guidance.  In  this  code,  each  hardware 
item  is  assigned  a  number  which  uniquely  identifies  the  item  by  t:ane 
and  level.  Eight  fields  are  provided  in  this  code,  each  field  cor¬ 
responding  to  a  level  In  the  hardware  end  item  hierarchical  lists. 


Troubleshoot 


The  code  assigned  to  a  hardware  item  shall  reflect  its  position  of 
subordination  in  the  hardware  top-down-breakdown.  The  actual  hard¬ 
ware  subordination  shall  dictate  the  code  level  assigned  to  an  item 
rather  than  the  traditional  definition  of  :,equipnent  group"  etc. 


3. 2 .6. 3  Maintenance  Function  Entries  (i.e.t  column  headings), 
following  terms  shall  be  used  ..s  defined  in  6.2: 


The 


a. 

Adjust 

b. 

Align 

c. 

Calibrate 

d. 

Checkout 

e. 

Handle 

f. 

Inspect 

Install 

h. 

Operate 

i. 

Remove 

j. 

Repair 

k. 

Service 

1. 

Troubleshoot 

3.2.6 

.4  Maintenance  ; 

maintenance  functions 

the  TIM,  as  illustrated  in  Figure  1. 

The  names  for  each  of  the  maintenance  functions  shall  be  assigned  a 
code,  such  as  the  numerical  one  indicated  in  Figure  1. 

3. 2. 6. 5  Task  Cell  Entries.  For  each  intersection  within  the  matrix 
the  following  types  of  entires  shall  be  made  as  appropriate: 

i  -  no  organizational  maintenance  task  of  this  type  is  performed 
on  this  2nd  item. 

T  -  organizational  maintenance  tasks  of  this  type  are  performed 
on  this  end  item.  Indicate  more  than  one  task  in  a  cell  by 
a  subscript  Chat  shews  the  number  of  tasks. 

Tj.  -  a  task  identified  at  this  end  item  level  is  part  of  a  tusk 
performed  at  seme  higher  level  in  the  end  item  list.  For 
example,  a  checkout  task  identified  at  the  equipment  i^vel 
may  be  a  subroutine  within  a  subsystem  checkout  or  be  an 
integral  part  of  it. 


IL  -  the  maintenance  function  at  this  end-item  level  is  made  up 
cf  tasks  performed  at  lower  revels  in  the  end  item  list. 
For  example,  a  checkout  at  the  equipment  level  may  be  made 
up  of  individual  checkout  tasks  at  the  unit  level. 


3. 2. 6. 6  Review  and  Approval .  The  Task  Identification  Matrix  shall 
be.  submitted  for  review  arid  approval  by  chs  Procuring  Agency.  The 
approved  TIM  shall  define  the  population  of  tasks  which  require  the 
preparation  of  job  performance  aids.  Subsequent  additions  to,  or 
deletions  from,  this  t3sk  population  may  be  initiated  by  either  the 
contractor  or  the  Procuring  Agency,  but  snal1  be  approved  by  the 
Procuring  Agency. 

3.2.7  Task  Inventory.  The  JPA  contractor  shall  prepare  a  Task  Inven¬ 
tory  consisting  c£  the  list  cf  all  tasks  performed  at  the  organisational 
level  on  the  end  items  in  the  Task  Identification  Matrix, 

3. 2. 7.1  Task  Statement  Formats  and  Coces.  Each  task  statement  shall 
be  made  up  of  the  name  and  code  of  one  end  item  combined  with  one 

aintenance  function  name  and  coie  from  the  Task  Identification 
,.trix.  To  the  nine-field  code  for  the  end  item  and  maintenance 
functions,  a  tenth  field  shall  be  added  for  the  task  statements. 

Figure  2  indicates  how  this  may  b?  done.  Use  of  the  ten-field  code 
permits  each  task  statement  tc  be  assigned  a  unique  number. 

3. 2. 7. 2  Review  and  Approval.  The  Task  Inventory  shall  be  documented 
as  a  working  paper  by  the  JPA  contractor  and  made  available  for  review 
by  the  Procuring  Agency. 

3.2.8  Task  Description  Data  3ase.  The  JPA  contractor  shall  either  collect 
or  generate,  as  required,  task  description  data  for  each  of  the  tasks  in 
the  Task  Inventory.  The  task  description  d3ta  base  is  composed  of  the 
materials  prepared  in  accordance  with  paragraphs  3.2.9  through  3.2.10. 

3.2.9  Test  Equipment  and  Tool  Use  Form.  This  document  provides  detailed 
information  on  the  use  of  test  equipment  and  tools  in  conducting  mainte¬ 
nance  tasks.  It  shall  be  prepared  by  the  JPA  contractor  in  accordance 
with  the  requirements  which  follow. 

3. 2. 9.1  Each  item  of  test  equipment  and  each  special  tool  used  in 
any  maintenance  task  shall  be  listed.  A  special  tool  is  any  tool 
not  in  the  mechanic’s  normal  tool  kit,  as  defined  by  the  Procuring 
Agency. 


3. 2. 9. 2  All  functions  for  which  each  test  equipment  or  special  tool 
is  used  in  performing  the  maintenance  tasks  in  which  they  are  used 
shall  be  listed  opposite  the  name  of  each  item. 

3. 2. 9. 3  Opposite  each  function  shall  be  listed  the  classes  of  specific 
information  to  be  included  in  the  JPA  whenever  any  of  these  functions 
occurs  in  a  task.  The  io.it  iul  dete».mIr.aLlcri  of  what  in  forma  tin:'  is  to 
be  included  will  be  made  by  the  contractor  on  the  basis  of  information 
provided  by  the  procuring  agency  about  the  capabilities  of  the  expected 
users  of  the  JPA.  The  kind  ar.d  level  of  detail  of  the  information 
shall  be  such  that  a  typical  user  would  be  able  to  follow  the  instruc¬ 
tions  r.nd  perform  the  function,  but  shall  be  such  that  information  the 
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t ?v4. <t.^rvs 


/  /  /  y  7  -/ 


13  00  CO  00  00  00  00  CO  04  01  Checkout  communication  subsystem 

13  00  00  00  00  00  00  00  08  01  Operate  communication  subsystem 

13  01  00  00  00  00  00  00  04  01  Checkout  transmitting  station 

13  01  00  00  00  00  00  00  08  01  Operate  transmitting  station 


Task  Name 


13  01  01  00  01  00  00  01  09  01  Remove  Spark  Plug  #1 

02  Remove  Spark  Plug  #2 
03  Remove  Spark  Plug  (’ 3 
04  Remove  Spark  Plug  #4 


Figure  2.  Examples  of  Task  Statements  anh  1  'des 


user  can  reasonably  be  expected  to  know  at  the  time  of  task  performance 
is  not  included  in  the  JVA.  Figure  3  illustrates  properly  prepared 
entries  on  the  Test  Equipment  and  Tool  Use  Form. 

3. 2. 9. A  Review  and  Approval .  The  test  Equipment  and  T^ol  Use  Form 
shall  be  submitted  to  the  Procuring  Agency,  as  directed,  for  review 
and  approval. 

3.2,10  Task  Description  Index  and  Management  Matrix.  This  document 
shall  be  in  the  general  format  illustrated  in  Figure  A  and  shall  contain 
the  following  information. 

3.2.10.1  Row  Headings.  The  task  statements  and  codes  of  the  Task 
Inventory  shall  be  entered  as  row  headings  in  the  matrix  in  the  same 
order  as  listed  in  the  Task  Inver torv. 


3.2.10.2  Column  Headings.  The  columns  of  the  matrix  shall  be  headed 
by  die  types  of  data  inquired  for  each  task  as  specified  in  3.2.10.3. 
These  headings  shall  be  arrayed  in  the  order  listed  in  3.2.10.3. 

3.2.10.3  Specific  Task  Description  Data  Require.1,.  The  following  in¬ 
formation  shall  be  entered  or  referenced  for  each  task  on  the  matrix 
under  the  column  headings  as  indicated.  Entries  shall  be  in  accor¬ 
dance  with  3.2.i0.A. 


a.  Equipment  Description  and  Operation  (Column  A).  The  appli¬ 
cable  sections  of  Technical  Orders  and  other  system  documents 
which  describe  the  physical  characteristics  and  tue  mode  of 
operation  for  the  item  of  equipment  on  which  the  task  is  per¬ 
formed  shall  be  identified  and  referenced. 

b.  Equipment  Drawings  (Column  B) .  The  applicable  drawings  in 
Technical  Orders  and  other  system  documents  which  illustrate 
the  location  of  the  items  of  equipment  within  the  aircraft  cn 
which  the  task  is  performed  shall  be  identified  and  referenced. 
These  include:  1)  general  aircraft  locators,  2)  specific  air¬ 
craft  locators,  3)  item  enlargements,  and  A)  exploded  drawings. 

c.  Equipment  Configuration  Applicability  (Column  C) .  The  appli¬ 
cability  of  the  Task  data  to  various  equipment  configurations 
(MIL-M-38730) .  If  the  data  applies  to  all  configurations,  the 
word  "all"  shall  be  entered.  Any  unique  or  distinguishing  features 
among  aircraft  series  shall  be  identified  and  described. 

d.  Test  Equipment  and  Special  Tools  (Column  D) .  The  test  equip¬ 
ment  and  special  tools  required  for  task  performance  shall  be 
identified.  A  separate  Test  Equipment  and  Tool  Use  Form  (3.2.9) 
shall  be  prepared  to  provide  the  required  information.  References 
shall  be  made  in  the  matrix  to  the  applicable  sections  of  this 
documant . 
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Same  and  Number  of 
the  Item 

Functions 

Information  about 

Uses  to  be  Included 

In  Job  Performance  Aid 

Oscilloscope 

545a 

Mearuro 

1.  All  t~coe  control 
settings. 

2.  Step-by-step  procedure. 

3.  Illustration  of  proper 
waveform. 

4.  Computation  formula 
showing  what  readings 
to  enter. 

Torque  Wrench 

Tighten  fasteners  to 

1.  Illustration  o-  wrench. 

_ 

specified  torque 

2.  Illustration  of  range 
setting. 

3.  Illustration  of  wrench 
in  position. 

4.  Illustration  of  pointer 
indicating  proper  rorque. 

Figure  3.  Sample  Test  Equipment  and  Tool  Use  Form 


Not 


e.  Supplies  (Column  2) .  The  expendable  items  and  support  materials 
shall  be  identified.  Sealants,  lubricants,  replacement  lamps,  and 
"maintenance  in  progress"  tags  are  examples  of  expendable  items. 

The  Federal  Stock  Numbers  shall  be  included  when  available.  The 
quantity  and  size  of  each  expendable  item  shall  be  included  with  the 
list  of  items.  Codes  shall  be  developed  for  these  items  so  that  they 
can  be  employed  to  update  the  Job  Guides. 

f.  Personnel  Required  (Column  FI) .  The  minimum  number  of  technical 
personnel  required  to  perform  the  maintenance  task  shall  be  identi¬ 
fied.  Each  of  these  technicians  shall  be  identified  by  job  title 
and  level(s).  The  specific  task  steps  that  each  must  perform  shall 
be  identified  and  keyed  to  the  task  step  narrative  descriptions  in 
Column  K2.  The  locations  of  each  of  the  technicians  when  performing 
the  task  shall  be  identified;  y.g.,  Technician  A  is  in  the  cockpit, 
Technician  3  is  cn  the  ground  at  the  tail  of  the  aircraft,  etc.  The 
communication  requirements  between  technicians  shall  also  be  indi¬ 
cated,  including  the  method  of  communication,  the  information  exchanged, 
and  the  task  steps  at  which  the  exchange  takes  place.  The  latter  data 
shall  be  keyed  to  the  task  steps  in  Column  K2  in  the  matrix. 

g.  Specialists  Required  (Column  F2) .  The  requirements  for  special¬ 
ists  to  perform  a  task,  or  task  steps,  or  to  assist  the  maintenance 
technicians  in  performing  a  task  shall  be  identified.  The  special¬ 
ists  shall  be  identified  by  job  title  and  level(s).  Thr  tasks  or 
task  steps  which  they  are  required  to  perform  and  the  communication 
requirements  between  the  specialist  and  maintenance  technician  shall 
be  identified  and  inserted  or  referenced  in  Column  F2  of  the  matrix. 
References  to  task  steps  are  to  be  keyed  to  Column  J2. 

h.  Equipment  Condition  (Column  G) .  The  state  or  condition  of  equip¬ 
ment  that  must  exist  before  the  task  is  performed  shall  be  stated. 

For  example,  an  aircraft  must  be  on  hydraulic  jacks  before  removing 
the  shock  strut. 

i.  Notes,  Cautions,  and  Warnings  (Column  H) .  All  notes,  cautions, 
and  warnings  that  apply  to  the  entire  task  shall  be  identified  as 
specified  in  MIL-M-38784. 

j .  Replacement  Parts  and  Illustrated  Parts  Breakdown  (Column  I)  . 

For  those  tasks  which  require  replacement  parts,  these  parts  shall 
be  identified  by  name  and  number.  In  addition,  the  applicable 
figure  in  the  Illustrated  Parts  Breakdown  shall  be  referenced  by 
Technical  Order  number  and  volume,  figure  number,  and  title. 

k.  Forms  (Column  J).  Any  forms  that  the  technician  must  fill  out 
(such  as  inspection  reports,  trouble  reports,  and  maintenance  logs), 
shall  be  identified.  Each  reference  shall  include  form  number  and 
title,  and  the  source  of  instructions  for  filling  it  out  (e.g., 
AFTO-OO-20-5) . 
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1.  Task  Initiation  (Column  Kl) .  The  contractor  shall  provide  the 
following  data  related  to  the  factors  which  require  that  a  task  be 
performed: 


(1)  Whether  the  t2sk  is  1)  initiated  on  a  scheduled  basi t 
such  as  the  result  of  performing  a  preventive  maintenance 
(PM)  routine,  or  2)  performed  as  a  result  of  a  write-up  by 
the  pilot  or  other  crew  member  which  describes  some  malfunc¬ 
tion  that  the  flight  crew  has  discovered,  or  3)  discovered  to 
be  needed,  as  a  result  of  performing  other  tasks  (such  as 
inspection  or  checkout  tasks).  The  precise  basis  for  task 
initiation  shall  be  identified,  such  as  the  malfunction  symp¬ 
toms  identified  by  a  flight  crew  member  or  the  schedule  (e.g., 
daily,  monthly,  etc.)  which  is  to  be  followed. 


(2)  Whether  the  task  being  analyzed  is  normally  initiated  as 
a  result  of  performing  some  prior  task,  or  set  of  tasks;  i.e., 
is  it  a  part  of  a  sequence  or  a  branching  from  other  tasks? 

The  prior  task  (which  should  also  appear  in  the  Task  Inventory) 
shall  be  identified  by  name  and  code. 


m.  Task  Steps  (Column  K2) .  If  detailed  descriptions  of  task  steps 
are  available  in  documents,  and  if  the  analyst  is  assured  that  the 
descriptions  validly  represent  the  steps,  and  if  the  information 
meets  the  requirements  set  forth  below,  then  he  shall  reference  the 
documents,  which  thus  become  part  of  the  Referenced  Data  Base.  If 
the  steps  are  not  adequately  documented,  the  contractor  shall  develop 
the  required  data  in  accordance  with  the  following  requirements,  and 
reference  to  this  Created  Data  shall  be  entered  in  Column  K2  of  the 
matrix.  Special  requirements  for  developing  task  steps  for  trouble¬ 
shooting  tasks  are  specified  in  3.4  and  3.5. 


(1)  The  task  steps  shall  be  arranged  in  the  order  in  which 
they  are  performed. 


(2)  Any  requirements  for  the  specific  timing  of  task  steps 
shall  be  identified. 


(3)  Verbs  shall  be  selected  from  the  standard  verb  list 
(See  6.2j 


(4)  The  level  of  detail  with  which  the  task  steps  are  described 
shall  be  based  on  information  about  the  skill  and  knowledge 
capabilities  of  the  user  population,  as  determined  in  accordance 
with  3.2.11. 


n.  Tolerances  (Column  K3) .  Task  steps  which  require  the  adjust¬ 
ment,  alignment,  or  calibration  of  an  equipment  item  to  a  speci¬ 
fied  numerical  tolerance  shall  be  identified,  and  the  numerical 
values  shall  be  entered  or  referenced  to  the  appropriate  task 
step  in  Column  K2  of  the  matrix.  Measures  shall  be  expressed  in 
units  appropriate  to  the  equipment  item  involved;  e.g.,  use  decimal 
units  with  feeler  gauges. 
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°.  Specific  Notes,  Cautions,  and  Warnings  (Column  K4)  .  Specific 
notes,  cautions,  and  warnings  shall  he  referenced  to  the  step  to 
which  they  apply. 

p.  Repetition  (Column  K5) .  Task  steps  which  are  repeated,  such 
as  adjustment  of  several  identical  items  of  equipment,  shall  be 
identified,  and  the  requirements  for  such  repetitions  shall  be 
entered  cr  referenced  into  the  step  or  steps  to  which  they  apply. 

q.  Multiple  Technicians/Specialists  (Column  K6) .  Any  references 
to  multiple  technician  or  specialist  requirements  (identified  in 
Columns  FI  and  F2  of  the  matrix)  shall  be  referenced  in  Column  K6 
for  the  step  or  steps  to  which  they  apply.  The  same  entry  that 
appears  in  Columns  FI  and  F2  will  be  repeated  in  Column  K6. 

t.  Maintenance  Support  Information  (Column  K7) .  Any  additional 
instructions  that  are  required  for  performing  the  task  that  are 
not  appropriate  for  inclusion  as  instructions  in  the  job  guides 
shall  be  identified  and  referenced. 

s.  Special  Instructions  and  Standard  Operating  Procedures  (Column 
K8) .  Those  tasks  which  require  special  instructions,  such  as  how 
to  perform  a  dye  penetrant  test,  or  which  consist  of  standard 
operating  procedures  (SOPs)  shall  be  identified  and  the  source 

of  such  instructions  referenced  or  the  data  entered. 

t.  Follow-On  Tasks  (Column  K9) .  Those  tasks  which  are  not  com¬ 
plete  work  units  in  themselves  and  therefore  require  the  perform¬ 
ance  of  ar.  additional  task(s)  (i.e.,  follow-on  maintenance)  to 
return  the  aircraft  or  s  ''system  to  a  ready  state  or  to  a  safe 
condition  shall  be  idem  tied  and  the  task  or  task  alternatives 
which  follow  shall  also  be  identified.  The  names  and  codes  for 
such  follow-on  tasks  shall  be  entered. 

u.  Task  Repetition  (Column  K10)  .  Those  tasks  which  are  repeated 
on  different  equipment  items  or  at  different  times  on  the  same 
equipment  item  shall  be  identified  and  the  requirements  for  such 
repetition  entered  or  referenced.  If  there  are  any  variations 
between  the  original  and  repeated  performances  of  task,  these 
shall  be  identified. 

v.  Task  Termination  (Column  L) .  The  indication  of  task  completion 
shall  be  specified  in  the  following  terms  to  the  extent  that  they 
apply: 

(1)  A  given  unit  of  activity  is  completed,  such  as  the  comple¬ 
tion  of  a  specific  type  of  maintenance  function  (e.g.,  an  equip 
ment  item  is  removed,  or  the  results  of  performing  a  checkout 
task  have  been  obtained) . 

(2)  The  system  is  no  longer  ir.  a  "down"  condition. 

(3)  The  aircraft  or  subsystem  is  not  left  in  a  condition  that 
is  dangerous  to  equipment  or  the  user. 
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(4)  Performance  of  the  last  task  step  results  in  a  decision 
point,  at  which  the  maintenance  technician  must  decide  on  the 
appropriate  next  task  to  be  performed. 

w.  Notes  (Column  M) .  The  task  analyst  shall  note  any  information 
in  this  column  on  the  matrix  form  that  is  pertinent  to  understanding 
and  interpreting  information  in  any  of  the  other  columns. 

3.2.10.4  Matrix  Cell  Entries.  The  cell  entries  in  the  matrix  shall 
be  as  follows: 

0  -  task  description  category  is  not  relevant  to  the  particular 
task  statement . 

?  -  insufficient  information  has  been  collected  for  the  formulation 
of  a  cell  entry. 

Data  -  short  data  entries  may  be  inserted  directly  into  the  appro¬ 
priate  cell  in  the  matrix,  Such  data  are  part  of  the  Created 
Data  Base. 

References  -  if  the  data  are  not  entered  in  the  matrix,  a  reference 
to  where  the  data  are  stored  (either  the  Reierenced  or  Created 
data  bases)  shall  be  made.  This  reference  shall  be  sufficiently 
specific  that,  in  the  case  of  data  which  are  to  be  inserted 
directly  into  a  job  aid,  the  formatter  is  able  to  determine 
precisely  which  data  are  relevant.  This  may  require  referencing 
to  the  level  of  specific  sentences  or  drawings  in  some  cases, 

3.2.10.5  Review  and  Approval .  The  Task  Description  Index  and  Manage¬ 
ment  Matrix  shall  be  submitted  for  in-process  review  and  comment  as 
directed  by  the  Procuring  Agency.  The  Matrix  shall  not  be  considered 
complete  until  entries  have  been  provided  in  all  information  categories 
for  each  item  in  the  Task  Inventory.  When  the  matrix  is  complete  it 
shall  be  submitted  for  review  and  final  approval  by  the  Procuring  Agency 

3.2.11  Task-step  P3ta  Details.  The  level  of  detail  of  task  description 
data  shall  be  such  that  after  it  is  put  into  proper  job  guide  format,  a 
member  of  the  user  population  at  the  tenth  percentile  of  tnat  population 
in  maintenance  skills  and  knowledges  shall  be  able  to  follow  the  job 
guide  and  perform  the  task  correctly. 

In  order  to  help  ensure  that  this  standard  is  met,  the  JPA  contractor 
shall  submit  for  review  and  approval,  as  required  by  the  Procuring  Agency, 
a  statement  of  the  kind  of  information  he  will  include  in  the  narrative 
task  data  for  each  of  the  following  types  of  task  actions: 

3.2.11.1  Discrimination  and  Perceptions  Critical  to  Successful  .\>b 
Performance .  These  include: 

a.  Observing  gross  indications,  such  as  a  light  on  or  off,  or  a 
meter  reading  in  or  out  of  the  acceptable  band. 
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b.  Reading  quantitative  values,  such  as  voltages  or  pressures 
on  meters  and  gauges. 


c.  Noting  relative  motion  between  components,  such  as  the  actua¬ 
tion  of  mechanical  linkages. 

d.  Reading  or  interpreting  scope  patterns  or  wave  forms. 

e.  Noting  defects  by  physical  signs,  such  as  worn  surfaces, 
vibration,  etc. 

f.  Presence  or  absence  of  distinctive  sounds. 

g.  Discrimination  of  a  particular  characteristic  of  sound,  such 
as  normal  versus  abnormal  bearing  whine. 

h.  Discrinination  of  proper  pitch  or  frequency. 

i.  Discriminations  of  odors  such  as  from  overheated  bearings  or 
burned  insulation. 

3.2.11.2  Problem  Solving  and  Decision-!' aking  Critical  to  Successful 
Task  Performance.  These  include: 

a.  Selection  of  appropriate  next  step  or  task  to  be  performed  where 
there  are  alternatives. 

b.  Performing  calculations. 

c.  Exercising  judgment. 

d.  Translations  or  converting  data,  such  as  from  binary  to  decimal, 
etc . 


3.2.11.3  Motor  Actions  Critical  to  Task  Performance.  These  include: 

a.  Activating  binary  switches,  such  as  push  buttons,  toggle 
switches,  etc. 

b.  Adjusting  continuous  controls  to  specified  settings,  as  the 
adjustment  of  voltage  levels  on  a  scope, 

c.  Setting  a  mu  .ti-position  control  to  a  specified  setting,  such 
as  the  selection  of  a  voltage  scale  on  a  scope. 

d.  Performing  coordinated  gross  body  movements,  such  as  required 
in  positioning  an  item  of  hardware  for  installation. 

3.3  Job  Guides 


3.3.1  Coverage .  Job  Guides  shall  be  prepared  to  support  all  organiza¬ 
tional  maintenance  tascs  identified  in  3.2.  (Maintenance  Task  Analysis 
as  requiring  JPA  coverage,  with  the  exception  of  troubleshooting  casks.) 
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3.3.2  Types  of  Job  Guides.  The  following  types  of  job  guides  shall  be 
prepared : 

a.  Maintenance  Instruction  Manual 

b.  Index  to  Maintenance  Instruction  and  Inspection  Guideline  Manuals 

c.  Inspection  Guideline  Manual 

d.  Maintenance  Support  Information  Manual 

3.3.3  Maintenance  Instruction  Manual 

3. 3. 3.1  Contents .  Maintenance  Instruction  Manuals  shall  contain 
illustrated,  step-by-step  instructions  for  the  perfomiar.ee  of  the 
following  maintenance  functions  (as  defined  in  6.21  on  applicable 
hardware  items  at  the  organize -ional  level: 

a.  Adjust 

b.  Align 

c.  Calibrate 

d.  Checkout 

e.  Handle 

f.  Inspect 

g.  Install 
it.  Operate 

i .  Remove 

j .  Repair 

3. 3. 3. 2  Volumes,  Division  Into.  There  shall  be  at  least  one  volume 
for  each  aircraft  subsystem  (e.g.,  propulsion,  electrical,  instru¬ 
ments).  Each  volume  shall  be  limited  in  size  to  300  pages  (150 
sheets).  Each  volume  shall  be  identified  by  an  Arabic  number. 

Each  volume  shall  contain  a  cover,  ?  title  page,  a  list  of  effective 
pages,  a  table  of  contents,  and  one  ov  more  sections. 

3. 3. 3. 3  Sections .  Each  section  shall  bear  a  title  which  describes 
an  activity.  Each  activity  shall  consist  of  a  single  maintenance 
task  or  a  group  of  tasks  all  related  to  a  higher-order  maintenance 
function,  such  as  checking  or  adjusting  a  number  of  similar  hard¬ 
ware  items  (e.g.,  flight  instruments  or  door  hinges).  Each  section 
shall  contain:  (a)  an  Input  Conditions  page,  (b)  Replacement  Parts 
pages,  (when  required),  and  (c)  pages  of  instiuctions  and  illustra¬ 
tions.  Sections  shall  be  numbered  consecutively  within  a  volume, 
and  pages  shall  be  numbered  consecutively  within  sections  (e.g.,  the 
second  section  of  a  volume  shall  begin  with  page  2-1). 

3. 3. 3. 4  Input  Conditions  Page(s).  This  page  shall  be  the  first  page 
of  each  section.  All  the  information  required  to  prepare  for  the 
activity  contained  in  the  section  shall  be  contained  in  the  input 
conditions  page.  See  Figure  5  for  format.  The  following  items  shall 
be  included  in  the  input  conditions  page. 
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T.O.  JPA  IH-I (u)H-2-l 7 

RESDVE  AND  INSTALL  TAIL  ROTOR 
PITCH  CONTROL  QUILL  AND  ROD 


INPUT  CONDITIONS 

Appl i cable  Serial  Nos: 

All  UH-IH  aircraft 

Special  Tools  and  Test 
Equipment: 

One  Maintenance  Support 

Information  Manual 

One  tensiometer 

One  torque  wrench,  calibrated 

in  inch-pounds 

One  I0-poun0  weight 

One  feeler  gage 

Sc,o  lies: 


T.O.  JPA  IH-l'u)H-?-l7 


O 


O 


P.EM0YE  AN 0  INSTALL  TAIL  ROTOR 
PITCH  CONTROL  QUILL  AND  ROC 

ACTIVITY  IfOEX 


Procedure 


Page 


O 

o 


o 

o 


Replacement  Parts  3 

Depressurize  Hydraulic 
System  5 

Remove  (All  Components)  7 

Open  Vertical  Fin  Tail 
Rotor  Shaft  Access 
Door  7 

Tail  Rotor  Crosshead 
Assert)  I  y  9 

Sprocket  Cover,  Sprocket 
Guard,  Silent  Chain  and 
Tail  Rotor  Control  Pan  11 


Ta:i  Rotor  Pitch  Control 
Cu i I !  and  Rod  ! 3 


One  M*  ntenance  in  Progress 
tt3 

One  Circur.  3reake:  iabel 
Instal  5 : 

Grease.  MIL-G-25537 
Personnel  Required:  Two 


o 


o 


Install  (All  Components)  15 
Inspect  Tai!  Rotor 
Pitch  Control  Cui I  I 
end  Rod  !5 

Pitch  Control  Sprocket, 
Retaining  Nut,  Pitch 
Control  Rod.  0-Ring  and 
Tail  Rotor  Control  Par.  |7 


Ass. srant  will  be  required  in 
fo  -ward  cabin. 

Specialist  will  be  required  to 
connect  external  hydraulic 
power  to  aircraft  upon  request. 


o  o 
o  c 


Retaining  Plate  and 

5earir.g  Set 

!9 

Crosshead  Shin  and 

Crosshoad 

21 

Adjust  P:1ch  Control 

29 

4-1 


4-2 


Figure  5.  Exatnple  of  Format  for  Input  Conditions  Fages 
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a.  Activity  Title.  The  name  of  the  activity  shall  appear  in 
capital  letters  at  the  top  of  the  page.  Activity  titles  shall 
specify  the  type  of  maintenance  to  he  performed  (e.g.,  remove, 
install,  adjust)  and  the  hardware  item  that  is  to  receive  the 
miinrenance. 

b.  Applicable  Serial  Numbers.  Applicability  of  the  instructions 
to  various  equipment  configurations  shall  be  stated  in  accordance 
with  MIL-M-38784.  If  the  instructions  apply  to  all  configurations, 
the  word  "all"  shall  be  entered. 

c.  Special  Tools  and  Test  Equipment.  All  maintenance  tasks  (e.g., 
install,  remove)  requiring  tools  or  test  equipment  not  included  in 
technicians'  tool  kits  shall  be  identified.  The  special  tools  and/ 
or  test  equipment  needed  for  the  performance  of  such  maintenance 
shall  be  listed  (including  the  quantity  of  each)  beneath  the  name 
of  the  appropriate  cask.  Common  name,  specific  name,  and  part 
number  shall  he  noted,  When  tasks  require  a  Maintenance  Support 
Information  Mai. ’a l,  the  volume  number  of  the  manual  shall  be  listed 
here. 

d.  Supplies ♦  Expendable  items  and  support  materials  shall  be 
listed.  Sealants,  lubricants,  replacement  lamps,  labels,  "mainte¬ 
nance  in  progress"  tags,  etc.,  are  considered  expendable  items. 

When  the  item  can  be  identified  by  a  Federal  Stock  Number,  the 
number  shall  be  given.  The  quantity  and  size,  when  applicable, 

of  each  expendable  item  required  to  complete  the  task  shall  be 
given . 

e.  Personnel  Required.  The  minimum  number  of  personnel  required 
to  perform  the  task  shall  be  stated.  The  number  may  include  the 
primary  technician  and  one  or  more  assistants  (to  whom  verbal 
instructions  will  be  communicated  by  the  primary  technician),  or 
several  technicians  for  who.-  individual  instructions  are  provided 
separately  in  the  manual.  Following  the  statement  of  number  of 
personnel  shall  be  statements  of  the  task  starting  position  (rela¬ 
tive  to  the  system)  of  each  technician  and  assistant.  Technicians 
shall  be  designated  Man  A,  Man  B,  etc.;  assistants  shall  be  desig¬ 
nated  "Assistant".  Finally,  if  any  specialists  are  required  fer 
such  activities  as  Piloting  the  aircraft  or  connecting  external 
electrical  or  hydraulic  power,  such  a  requirement:  shall  be  stated, 

e. g.,  "Specialist  will  be  required  to  operate  electrical  power 
cart."  Specialists  shall  not  be  included  in  the  number  of  personnel 
required  to  perform  the  task. 

f.  Equipment  Conditions.  Certain  activities  are  dependent  upon 
the  system  being  in  a  given  condition  (e.g.,  aircraft  must  be 
on  hydraulic  jacks  before  removing  the  shock  strut).  These  re¬ 
quired  conditions  shall  be  stated.  Any  information  pertinent  to 
safety  shall  also  be  included  and  presented  as  a  caution  or  warning. 
When  the  required  conditions  can  be  obtained  by  performing  other 
organizational  maintenance  ;asks,  those  tasks  shall  be  indicated  as 
prerequisites  and  shall  be  referenced  by  volume  and  page  number. 


g.  Warnings,  Cautions,  Notes.  Any  Warnings,  Cautions,  or  Notes 
applicable  to  the  entire  task  shall  be  included  as  specified  in 
HIL-M-38784 . 


h.  Activity  Index.  The  activity  index  shall  be  a  listing  of  all 
maintenance  tasks  that  are  performed  during  the  activity  and  the 
corresponding  page  numbers  on  which  they  start.  In  addition,  a 
reference  to  the  appropriate  page(s)  for  a  list  of  applicable 
Replacement  Parts  shall  be  included  on  the  left  side  under  the 
heading.  Procedure .  The  corresponding  page  numbers  shall  be  on 
the  right  side  under  the  heading,  Page . 

3. 3. 3. 5  Replacement  Parts  Pages.  When  replacement  parts  are  required 
Sy  an  activity.  Replacement  Parts  pages  shall  follow  the  Input  Condi¬ 
tions  page,  and  shall  contain  the  followings 

On  the  left  page;  activity  title;  identification  of  the  applicable 
Illustrated  Parts  Breakdown  (IPS)  or  equivalent  and  applicable  figure 
within  same;  and  relationship  of  part  name  (and  illustration  callout) 
to  item  number  in  the  applicable  IPB  or  equivalent . 

On  the  right  page:  an  illustration,  usually  an  exploded  view,  with 
callouts  to  each  hardware  item  included  in  the  list  on  the  facing 
page.  See  Figure  6  for  format. 

3. 3. 3. 6  Maintenance  Instruction  Frame.  The  frame  is  the  basic  unit 
cf  maintenance  instruction  information  presentation.  A  frame  shall 
consist  of  two  facing  pages,  with  step-by-step  narrative  instructions 
on  one  page  and  associated  illustrations  on  the  facing  page. 

a.  Narrative  Instruction  Page.  This  page  shall  consist  of  a  group 
of  task  steps  which  are  to  be  performed  in  an  indicated  order.  The 
nomenclature  for  each  hardware  item  mentioned  in  the  body  of  the 
task  steps  shall  be  accompanied  by  a  callout  number.  In  parenthesis, 
keyed  to  an  illustration  of  that  item  appearing  on  the  facing  pages. 
The  writing  shall  be  in  accordance  with  3. 3. 7. 3.  The  following  types 
of  task  step  and  Information  paragraphs  shall  be  used  as  needed: 

(1)  Linear  Task  Step  -  Linear  task  steps  are  task-steps  which 
are  performed  In  a  fixed  sequence  (i.e.  task  step  x  is  always 
followed  by  task  step  y) , 

(2)  Branching  Task  Step  -  Branching  task  steps  contain  measure¬ 
ment  or  observation  procedures  which,  by  its  outcome,  determines 
the  next  task  step  to  be  performed  (i.e.  step  x  may  be  followed 
by  step  y  or  step  z  depending  upon  the  results  of  the  check  at 
step  x) .  When  a  test  instrument  is  involved,  the  name  of  the 
instrument  and  the  type  of  measurement  to  be  made  shall  be 
included  in  the  instruction. 


T.O.  „'PAIH-t(uW-2-5 


REMOVE,  INSTALL  AND  SERVICE 
EXTERNAL  CARGO  SUSPENSION 

Replacement  Parts: 

Refer  to  applicable  Organiza¬ 
tional  Maintenance  Repair  Farts 
and  Special  Tools  List: 

TM55- 1 520-2 1 0-20P 

Figure  449 


Part 


Item  Nos. 


External  suspension  (I)  53 
ftestralnt  spring  <31  56 
Restraint  spring  (2)  57 
Restraint  spring  (5)  56 


Figure  452 
Part 

Cargo  hook  (4) 


Item  Nos. 


O 


o 


o 


o 


o 


o 


1-3 


Figure  6.  Example  of  Format  for  Replacement  Parts  Pages 


(3)  Reference  Paragraph  -  Reference  paragraphs  direct  the  tech¬ 
nician  to  branch  to  a  specific  page  or  frame  of  the  JPA. 

(4)  Rotes,  Cautions,  and  Warnings  Paragraphs  -  These  paragraphs 
contain  comments  chat  emphasize  important  and  critical  conditions 
to  which  the  technician  should  attend,  as  well  as  the  correspond¬ 
ing  action  implications.  The  requirements  of  MIL-M-38784  are 
applicable . 

(5)  Terminal  -  Task  steps  which  complete  the  maintenance  activity. 

b.  Illustration  Page.  The  page  facing  toe  maintenance  instructions 
shall  contain  an  illustration  of  every  hardware  item  to  which  refer¬ 
ence  is  made  in  the  instructions.  Illustrations  shall  be  in  accordance 
with  3. 3. 7. 4. 

c.  Format .  The  frame  may  be  printed  in  either  of  two  optional  formats. 
The  format  to  be  used  will  be  established  by  the  procuring  agency. 

Opticn  I  is  recommended  for  most  procurements.  The  optional  formats 
are: 


(1)  Format  Option  I:  The  frame  shall  be  printed  horizontally  on 
two  facing  pages.  The  right-hand  page  shall  contain  the  step-by- 
step  instructions  in  flow  chart  form.  The  left-hand  page  shall 
contain  the  supporting  illustrations.  Linear  task  steps,  notes, 
cautions  and  warnings  shall  be  outlined  by  a  single  line,  one  point 
thick  faee  Figure  ?A) .  Ail  other  task-steps  shall  be  indicated 
by  20-30  percent  fine  screen  (85  Imes/inch)  background  (see 
Figure  7B) .  Branching  frames  shall  use  windows  in  the  screen 
background  (see  Figure  7C)  to  indicate  expected  readings  and 
tolerance  or  to  indicate  the  reason  for  branching  (e.g.  to  branch 
to  the  correct  instruction  for  aircraft  with  a  specified  serial 
number)  ,  In  order  to  show  the  prescribed  sequence  of  task  steps. 


1.  Request  specialist  dis¬ 
connect  oxternal  oloctric}! 
powor, 

2.  Place  NQN-ESi  BUS  switch  (5> 
at  ifiWW,  On.  Se*  W 
suite*  <*)  to  ESS  S.'S. 

3.  Open  GEN  &  RESET 
circuit  orcakor  U,. 


A 


Haquast  specialist  inspect 
and  repair  cenractor  *2'. 


B 


losing  >-ol  Uniter  (PS’-’-c) . 
bhaefc  srst  reading  on 
!  Indicator  (3)  If  0  or-w.l 
lR*«wvo  p ret  as.  Yes 

I _ _ _ J 

c 


Figure  7.  Sample  Task-Step  Formats 
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the  task  steps  shall  be  Interconnected  by  arrows.  The  major  pro¬ 
cedure  flow  line,  which  runs  on  from  page  to  page,  will  be  of 
three  point  thickness.  The  arrows  that  flow  to  reference  or 
terminal  frames  s'>all  be  one  point  in  thickness.  See  Figure  8 
for  an  example  of  a  frame  presented  in  this  format. 

(2)  Format  Opticn  II;  The  frame  shall  be  printed  vertically 
on  two  lacing  pages  with  the  step-by--step  instructions  on  the 
left-hand  page  and  the  associated  illustrations  on  the  right- 
hand  page.  The  task  steps  shall  be  presented  and  numbered  in 
toe  sequence  in  which  they  are  to  be  performed.  The  numbering 
of  the  steps  shall  begin  with  one  on  each  page.  See  Figure  9 
for  an  example  of  a  frame  presented  in  this  format. 

3.3.4  Index  Manual .  There  shall  he  at  least  one  index  volume  for  each 
series  of  Maintenance  Instruction  Manuals,  i.e.,  for  earn  major  system 
(aircraft,  missile,  etc).  Each  volume  shall  be  limited  in  sice  to  300 
pages  (7.50  sheets).  The  index  volume  shall  be  Volume  1  of  the  Maintenance 
Instruction  Manual  series.  If  the  index  is  contained  in  more  than  one  volume, 
the  volumes  shall  be  numbered  1.1,  1.2,  etc. 

3. 3. 4.1  Content .  The  index  manual  shall  provide  systematized  refer¬ 
ence  information  to  ail  activities  included  in  the  Maintenance  Instruc¬ 
tion  Manuals. 

3. 3. 4. 2  Organization.  Three  index  listings  shall  be  provided: 

a.  Major  Subsystem  Listing 

b.  Equipment  Alphabetical  Listing 

c.  Line  Removable  Items  Alphabetical  Listing 

3. 3.4. 3  Major  Subsystem  Listing.  Each  major  subsystem  of  the  system 
shall  be  numbered  as  a  section  within  the  Index  Volume.  The  sections 
(subsystem  names)  shall  be  arranged  alphabetically  and  numbered 
consecutively  from  one. 

a.  Within  each  section  the  pages  shall  be  numbered  consecutively 
from  one  (e..g.k.  the  first  page  of  the  second  section  would  be 
numbered  2-1) . 

b.  Within  each  section  the  major  subsystem  shall  be  divided  into 
equipments.  The»e  equipments  shall  be  arianged  alphabetically. 

c.  Each  equipment  shall  be  divided  into  Line  Removable  Items, 
which  shall  be  arranged  alphabetically. 

d«  Under  each  LR1  shall  be  listed  the  titles  (arranged  alpha¬ 
betically)  and  volume  and  page  numbers  of  all  maintenance  tasks 
performed  upon  that  item. 

3. 3. 4. 4  Equipment  Alphabetical  Listing.  Equipments  which  have  a 
maintenance  activity  performed  upon  them  shali  be  presented  in 
alphabetical  order.  Beneath  each  equipment  shall  be  given  the 
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INSTALL  TAIL  ROTOR  CONTROL 
QUADRANT 
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1.  Mace  quadrant  (2)  at 
install  position.  Install 
bolt  (I)  with  washers 
and  nut. 

2.  Using  a  feeler  gace, 
mjasure  distance  between 
lower  supsort  (4)  and 
auad'ant  (2).  Gap  should 
be  0-0 JO  inch. 


MOTE 


o 

o 


If  gap  is  0.0 lu  inch,  go  to 
°age  23. 


3.  Remove  bolt  ( I )  by  removing 
nut  and  washer.  Remove 
quadrant  (2!. 


4.  Remove  three  bolts  (2!  by 
-emoving  nut  and  washer. 
Remove  lower  support  (4i. 
Remove  sh  i  r  ( 5 ) . 


NOri 


O 


Shir  laminations  ore  0.002  i r 
in  thichness. 

5.  Remove  or  add  I  ami  nations 
to  sh:m  (5)  to  octal " 
required  geo  of  0.0 1C  in„r. 


o 


o 
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tides  and  locations  (volume  and  page  number)  of  applicable  mainte¬ 
nance  tasks.  This  listing  shall  be  numbered  as  a  section  of  the 
manual  (3. 3. 4. 3). 

3. 3. A. 5  LRI  Alphabetical  Listing.  LRIs  which  have  a  maintenance 
task  performed  upon  them  shall  be  presented  in  alphabetical  order. 
Beneath  each  equipment  shall  be  given  the  titles  and  location 
(volume  and  page  number)  of  applicable  maintenance  tasks.  This 
listing  shall  be  numbered  as  a  section  of  the  manual  (3. 3. A. 3). 

3.3.5  Inspection  Guidelines  Manual 

3.3.5. 1  Content .  The  Inspection  Guidelines  Manual  shall  contain 
illustrated  step-by-step  instructions  for  the  following  ypes  of 
maintenance  (as  defined  in  T.O.  00-20-5): 

a.  Preflight  Inspection  (for  aircraft) 

b.  Basic  P  st-flight  Inspection  (for  aircraft) 

c.  Phased  Inspection 

d.  Periodic  Inspection 

The  following  types  of  maintenance  shall  also  be  included  as  required, 
as  part  of  the  instructions  for  the  above  types  of  maintenance: 

a.  Ground  Handling.  Ground  handling  shall  include  such  activities 
as  towing,  hoisting,  jacking,  mooring,  and  parking. 

b.  General  Service .  General  service  shall  include  such  activities 
as  lubrication,  cleaning,  fueling  and  defueling,  and  paint  touch-up 

3. 3. 5. 2  Special  Page  Requirements.  All  requirements  for  front  matter 
Input  Conditions  Page,  Replacement  Parts  Pago,  and  Maintenance  Instruc¬ 
tion  Frame  are  identical  to  those  stated  in  3. 3. 7. 2  and  subparagraphs 
thereto. 

3. 3. 5. 3  Volumes,  Division  Into.  There  shall  be  at  least  one  volume 
for  each  of  the  types  of  maintenance  listed  in  3. 3. 5.1.  Each  volume 
shall  be  limited  in  size  to  300  pages  (150  sheets) .  The  volumes  shall 
be  identified  by  consecutive  Arabic  numbers  in  the  same  series  as  the 
Maintenance  Instruction  Manuals.  Each  volume  shall  contain  specified 
front  matter  (3. 3. 7. 2)  and  one  or  more  sections. 

3.3.6  Maintenance  Support  Information  Manual.  There  shall  be  at  least 
one  such  volume  for  each  seiits  of  Maintenance  Instruction  Manuals,  i.e., 
for  each  aircraft.  Each  volume  shall  be  limited  in  size  to  300  pages 
(150  sheets).  The  manual  will  be  volume  2  of  the  Maintenance  Instruction 
Manual  series. 

3. 3.6.1  Contents,  '.his  manual  shall  contain,  but  shall  not  be 
limited  to,  the  following  types  of  information: 


30 


a.  General  system  information  (dimensions,  stations,  access, 
inspection  openings,  walkways,  etc).  This  information  shall 
include  brief  descriptions  of  the  system,  its  purpose,  dimen¬ 
sions,  capabilities,  main  functions,  and  subsystems.  Informa¬ 
tion  shall  be  presented  in  the  form  of  charts  and  tables  where 
appropriate . 


b.  Ground  support  equipment  descriptions, 

c.  Standard  maintenance  procedures. 

d.  Other  support  information  whose  format  may  not  be  compatible 
with  the  standard  Job  Guide  presentation. 

3. 3. 6. 2  Ground  Support  Equipment  Data.  Descriptions  of  all  types 
of  ground  support  equipment  used  in  organizational  maintenance  of 
the  subject  system  shall  be  included  in  this  secLion,  together 
with  instructions  for  their  use.  These  instructions  shall  include 
all  applicable  Notes ,  Cautions ,  and  Warnings ,  ir.  accordance  with 
MIL-M-38734. 

3. 3. 6. 3  Standard  Maintenance  Procedures.  This  section  shall  describe, 
in  job  guide  format  supplemented  with  pictorials,  applicable  general 
maintenance  tasks  such  as: 

a.  Hookup  of  electrical  power 

b.  Techniques  for  lockwiring 

c.  Rig  pin  insertions 

d.  Cotter  pin  insertion 

e.  Hydraulic  peuer  hookup,  and 

f.  Cocknit  opening  and  closing 

3. 3. 6. 4  Other .  Other  types  of  information  which  may  be  included  in 
the  Maintenance  Support  Information  Manual  are: 

a.  Lubricants,  description  and  uses 

b.  Torque-tolerance  data  tables 

c.  Applicable  standards  and  specifications 

d.  Part  identification  information 

e.  Tables  of  measures  and  conversion  equivalents 

3. 3. 6. 5  Fermat .  The  JPA  contractor  shall  recommend  a  format  for 
approval  by  the  Procuring  Agency.  The  recommended  format  shall  be 
generally  consistent  with  other  formats  specified  in  this  section  3.3. 

3.3.7  General  Requirements  for  Job  Guides 

3. 3.7,1  Page  Size.  The  Job  Guides,  indexes  and  Maintenance  Support 
Information  Support  Manuals  shall  be  printed  or.  4  by  8  inch  paper,  with 
an  image  ares  of  3-1/2  by  7-1/2  inches.  See  Figures  10  and  11  for 
page  layouts. 
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3. 3. 7. 2  Front  Matter  Requirements.  The  following  front  matter  and 
format  requirements  apply  to  all  job  guides. 

a.  Title  Page.  The  information  on  the  front  cover  shall  be  as 
specified  in  MIL-M-38784.  Tne  type  of  job  guide  (e.g.,  maintenance 
instructions,  inspection  guide,  etc.)  and  the  major  subsystem  covered 
shalJ  be  included  in  the  title.  See  Figures  12  an.J  13  for  sample 
title  pages. 

b.  List  of  Effective  Pages.  The  requirements  of  MIL-M-38784  are 
applicable . 

c.  Table  of  Contents.  The  table  of  contents  shall  be  presented 

in  CGlumn  form  printed  vertically  on  the  page.  The  major  subsystem 
being  addressed  shall  be  specified,  e.g  ,  electrical.  Each  activity 
included  within  the  manual  shall  be  listed.  The  number  of  the  start 
page  of  each  activity  shall  appear  to  the  right  of  the  name  of  tne 
activity.  Beneath  each  activity  (with  the  exception  of  OP  CHECK), 
there  shall  be  a  list  of  all  tasks  addressed  in  the  text  of  the 
manual  for  that  activity.  The  wording  of  the  names  of  the  tasks 
listed  in  this  section  shall  be  identical  with  the  wording  used 
within  the  text.  Tc  the  right  of  the  listed  task,  there  shall  be 
the  section  and  page  number  on  which  it  appears.  See  Figure  14  for 
format.  The  pages  of  the  Table  of  Contents  shall  be  numbered  con- 
secu.iveiy  in  lower-case  Roman  numerals,  beginning  with  i. 


Writing  Requirements 


a.  Mood .  The  second  person  imperative  shall  be  used  for  mainte¬ 
nance  instructions.  The  third  person  indicative  shall  be  used  for 
description  and  discussion  statements.  For  example,  "Torsion  link 
assembly  transmits  torsional  loads  from  axle  to  shock  line".  The 
second  person  imperative  mood  is  common  language,  telling  the  tech¬ 
nician  what  to  do,  e.g.,  Set  POWER  switch  to  ON.  Articles  shall  be 
excluded  for  brevity.  The  third  person  indicative  mood  shall  be 
used  primarily  in  Notes,  Cautions,  and  Warnings.  An  example  is  "Man 
A  starts  at  flight  station  and  goes  to  cargo  compartment". 


b.  Sentence  Structure.  The  elements  of  a  sentence  should  be 
arranged  generally  in  the  following  order:  1)  subject,  2)  verb, 
3)  object,  4)  predicate  object,  5)  indirect  object. 


(1)  Subject .  Implicit  only,  except  when  more  than  one 
technician  is  required. 

(2)  Verb .  Select  from  verb  list  that  work  (or  phrase)  which 
best  describes  the  technician's  behavior  with  respect  to  the 
object . 


(3)  Object .  The  specific  equipment  to  which  the  technician's 
behavior  is  directed. 
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T.O.  JPA-IH-I (u)H-2-?l 


TECHNICAL  MANUAL 

Job  Performonce  Aid 

ORGANIZATIONAL 
MAINTENANCE  INSTRUCTIONS 
PROPULSION 

USAF  SERIES 
UH-lH 

HELICOPTER 


ffltntri  n<«r  iitHutf  it  tit  StcfiUrj  it  xu  Air  ftm 


\S  AUGUST  ttro 


T.O.  JPA-ltr  l(u)H*2TS-2l 


TECHNICAL  MANUAL 

Jo b  Poifo/monce  A»d 

PROCEDURALIZED 
TROUBLESHOOTING  AID 
PROPULSION 


USAF  SERIES 
UH-1H 

HELICOPTER 


PatfttlWi  ••Sir  itUint?  ll  lit  Stertlirr  si  tu  III  first 


is  Attaint  rt/o 


7  ,.  v^=  V^-  -^*^3  JJr  ~\  v-“e?*j  *  <l^*i  -VC 


r.O.  JPA-IH-I (u)H-2-4 
fatiiu  of  Contents 


Airframe 


Inspect  Windshields 

and  Windows  * ~ 1 

Remove  and  Install 

Windshield  end  Poor 

Upper  window  *** 

Retwo  end  Install 

Pi  lot's  or  Copilot's 

C'oor  Adjustable  Window  5-1 


Remove  and  install 
Cabin  Root  Window 

Remove  and  Install 
Cabin  Nose  Window 

Porove  and  Install 
Cargo  Door  Windows 

Operational  CnecA 
Pilot's  and  Copilot's 
Windshield  Wipers 


Remove  and  Install 
Windshield  Wiper  and 
••Vjtor-Converter  8-1 


left-hand  Headguard 
Bracket 

Right-hand  Headguard 
Bracket 

left-hand  Wstor 
Converter 

Right-hand  Motor 
Converter 

Windshield  Wiper  Arm 


Figuve  14.  Example  of  Format  fc?  Table  of  Contents 
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(4)  Predicate  Object.  The  term  (or  terms)  which  qualify  the 
condition  of  the  object  (may  not  always  be  necessary). 

(5)  Indirect  Object.  The  location  of  the  object  (not  pre¬ 
ferred  over  pictorials  to  give  such  information). 

Example : 

(Subject)-  understood  (verb)  Attach  (object)  maintenance  in 
progress  tag  to  (predicate  object)  pilot's  cyclic  stick. 

This  sentence  reads:  Attach  maintenance  in  progress  tag  to 
pilot's  cyclic  stick. 


or 

(Subject)  Man  A  (verb)  sets  (predicate  object)  MASTER  switch 
to  (predicate  object)  NORM  position  on  (indirect  object)  IFF 
control  panel.  This  sentence  reads:  Man  A  sets  MASTER  switch 
to  NORM  position  on  IFF  control  panel. 

When  a  special  tool  is  called  out  as  part  of  a  step,  the  step 
statement  shall  be  preceded  by  the  word,  "using",  and  the  tool 
name.  For  example.  Using  (tool  name)  snap -ring  pliers  (step 
statement),  pull  bushing  from  hinge.  This  sentence  reads: 

Using  snap-ring  pliers,  pull  bushing  from  hinge. 

c.  Verb  List .  Verbs  used  in  any  instruction  shall  be  selected 
from  the  standard  verb  list  in  6.2.  All  proposed  changes  to 
Che  list  shall  be  reviewed  and  approwd  by  the  Procuring  Agency. 


d.  Noun/Object  List.  In  addition  to  standard  noun  lists  pro¬ 
vided  by  the  Procuring  Agency,  a  noun/object  list  shall  be 
developed  by  the  contractor  and  approved  by  the  Procuring 
Agency.  Nouns  used  in  any  instruction  shall  be  selected  from 
the  approved  list . 

t.  Nomenclature.  Consistency  shall  be  maintained  between  the 
first  and  subsequent  occurrences  of  each  item  of  ncmenclature 
in  a  frame.  The  nomenclature  for  an  equipment  item  shall  be 
used  in  full  on  its  first  appearance  in  the  frame.  On  subse¬ 
quent  occurrences,  if  there  is  no  other  name  with  which  it 
might  be  confused,  the  nomenclature  may  be  shortened.  For 
example,  the  frequency  track  or  test  switch  may  be  called  the 
track  or  test  switch,  test  switch  or  simply  switch  if  no  other 
switch  has  bean  mentioned  or  illustrated  in  the  same  frame. 
Simple  identifying  nomenclature  may  be  provided  for  attaching 
parts  in  text,  such  as,  "lower  attaching  bolts".  Nomenclature 
corresponding  to  that  appearing  on  the  equipment  ir.  decals, 
engraved  legends,  nameplates,  or  other  markings  shall  be  stated 


in  the  text  exactly  as  it  appears  on  the  hardware,  on  the  tirst 
occurrence  All  hardware  items  involved  in  a  task  shall  be 
specifically  mentioned .  Nomenclature  containing  terms  that 
refer  to  the  purpose,  functions,  or  nature  of  an  item,  and  that 
are  irrelevant  to  the  task  requirement  shall  not  be  used.  For 
instance,  the  spoiler  center  wing  input  quadrant  need  not  be 
called  such  in  on  instruction  to  insert  a  rig  pin.  The  presence 
of  an  illustration  showing  the  location  of  the  unit  enables  the 
instruction  to  be  written  simply:  'Insert  rig  pin  in  quadrant", 
or  "Insert  rig  pin."  Modifiers  are  required  only  when  two  or 
more  items  of  the  sarnie  nomenclature  are  acted  upon  in  the  same 
task . 


f.  Capitalizat ion .  The  following  words  and  items  shall  be 
capitalized:  NOTE,  CAUTION,  WARNING,  INPUT  CONDITIONS ,  SPECIAL 
INSTRUCTIONS,  END  OF  SPECIAL  INSTRUCTIONS,  END  OF  ACTIVITY, 
activity  title,  component  names,  and  control  and  display  titles 
as  engraved  on  the  equipment.  Equipment  names  shall  not  be 
capitalized  unless  they  are  so  engraved. 

S'  Numbers.  Numbers  used  in  text  shall  be  written  out  if  one 
digit 5  if  two  or  more  digits,  rhey  shall  be  written  as  numerals 
(exceptions  are  test  equipment  readings  and  callout  numbers). 
Equipment  markings  should  always  be  written  as  engraved  on  the 
equipment . 

h.  Tolerances .  When  tolerances  are  required,  the  tolerances 
shall  be  written  at  the  end  of  the  step  (torque  mounting  bolts 
to  AO  pounds,  plus  or  minus  one  pound).  Measurements  shall  be 
written  in  the  language  of  the  tool  used,  e.g.,  thousandths  of 
an  inch  are  apuropriate  if  the  technician  is  to  use  a  feeler 
gauge;  either  Hertz  or  graticule  scale  divisions  may  be  appro¬ 
priate  (depending  upon  level  of  user  capability)  for  a  frequency 
check  with  an  oscilloscope. 

i.  Switch  Setting  Instructions.  The  following  conventions  shall 
ne  adopted  for  writing  instructions  with  switches.  For  switches 
which  hold  their  position  once  they  are  set,  write:  Set  (name) 
switch  to  (position).  For  setting  several  switches,  begin  at  the 
top  left  and  proceed  clockwise  -  at  a  maximum  of  four  switches 
per  step.  For  sprisjgloaded  switches  which  do  not  hold  their 
position,  write,  (a)  for  a  momentary  setting:  momentarily  hold 
(name)  switch  to  (position);  (b)  for  a  longer  action  when  a 
specific  setting  is  required:  place  (name)  switch  to  (position) 
and  hold  until  (result). 

j.  Follow-on  Maintenance.  If,  upon  ’’he  completion  of  a  mainte¬ 
nance  activity,  further  maintenance  is  required  to  return  the 
aircraft  to  operational  readiness,  it  shall  be  termed  "follow-on 
maintenance"  and  treated  in  the  following  manner: 

(1)  Thu  "Maintenance  in  Progress"  teg  shall  not  be  removed 

ft  cm  its  location. 
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(2)  A  caution  in  the  form  of  the  following  example  shall  be 
provided,  including  volume,  section,  and  page  reference  to 
the  subsequent  task. 


CAUTION 

Follow-on  Maintenance  Action  Required: 

"Install  Main  Driveshaft"  (Vol.  12,  p.  4-27) 

k.  Method  for  Cross-Referencing.  When  referring  to  material 
contained  elsewhere  in  the  Job  Guides,  the  writer  shall  provide 
the  reader  with  sufficient  information  to  proceed  directly  to 

the  referenced  material.  This  shall  be  in  the  form:  "Task  Name" 
(volume-section-page).  For  example,  "Install  Main  Driveshaft" 

(Vol.  12,  p.  4-27). 

l.  Number  of  Maintenance  Steps  Per  Frame.  There  shall  be  no 
more  than  seven  steps  on  each  instruction  frame. 

m.  Composition  of  Maintenance  Steps.  Each  step  shall  contain 
no  more  than  three  sentences,  and  no  more  than  25  words.  Any 
one  sentence  shall  contain  no  more  than  10  words.  Where  pos¬ 
sible,  each  step  shall  contain  one  or  more  references  to  the 
accompanying  illustration. 

n.  Method  for  Keying  Text  to  Illustrations.  Each  time  a  part 
or  location  is  mentioned  in  the  text,  it  shall  be  followed 
(parenthetically)  by  a  locator  number  (callout)  on  the  accom¬ 
panying  illustration. 

o.  Safety  Requirements.  The  text  shall  contain  Warnings,  Cautions, 
and  Notes  in  accordance  with  MIL-M-38784,  on  the  page(s)  where 
applicable . 

p .  Energlzing/Pe-energizing  and  Pressuritation/Depressurization 
Instructions .  Frames  containing  such  instructions  shall  contain 
no  other  instructions. 

q.  Assistants .  Steps  for  an  assistant  shall  all  be  written 
exactly  as  those  for  the  primary  technician,  except  they  shall 
be  introduced  by  the  phrase,  "request  that  assistant  .  .  ." 

They  shall  be  incorporated  in  procedures  in  places  appropriate 
for  proper  coordination  and  smooth  flow.  Locator  information 
shall  be  provided  as  necessary  for  assistants. 

r.  Specialists .  Steps  for  a  specialist  shall  be  written  exactly 
as  tho&e  for  the  primary  technician,  except  they  shall  be  intro¬ 
duced  by  the  phrase,  "reque5>t  that  (type  of  specialist,  e.g.  , 
electrician  .  .  .)".  They  shall  be  incorporated  in  procedures 

in  places  appropriate  for  proper  coordination  and  smooth  flow. 

s.  Multi-man  Activities.  When  two  or  more  technicians  must  perform 
more  than  three  steps,  procedures  shall  be  prepared  separately  for 
each  man.  Each  procedure  shall  include  all  steps  required  o  the 
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individual  during  the  activity.  All  steps  shall  be  written  as  for  a 
solitary  technician.  Only  those  steps  actually  performed  by  the 
individual  technician  shall  appear  in  his  respective  activity  pro¬ 
cedures.  Man  A's  steps  shall  not  be  presented  to  Man  B  and  vice 
versa,  except  in  those  cases  needed  to  clarify  coordination  and 
communication . 

The  communication  instruction  shall  pick  up  both  men  at  that  point 
in  the  activity  where  they  must  cooperate. 

Situation  1  -  When  one  man’s  step  is  not  to  be  started  until 
the  second  man  completes  a  given  step.  A  note  shall  be  pro¬ 
vided  to  the  first  man  advising  him  not  to  start  until  a  report 
is  received  from  the  second  man.  The  second  man  shall  be  in¬ 
structed  to  report  wb  n  he  completes  the  given  step,  and  the 
instructions  shall  be  incorporated  in  the  step.  A  description 
of  the  nature  of  the  report  shall  be  specified  for  each  report 
and  each  response,  e.g.,  report  when  ready  to  observe  pointer; 
do  not  start  until  Man  A  reports  he  is  ready  to  observe  pointer. 

Situation  2  -  When  one  man  performs  a  given  step  and  the  second 
man  checks  the  equipment  response  to  the  step.  A  note  shall  be 
provided  to  the  first  man  not  to  start  until  the  second  man 
reports  he  is  ready.  A  one  sentence  description  of  the  equip¬ 
ment  action  controlled  by  the  step  shall  be  included.  A  note 
shall  be  provided  to  the  second  man  indicating  that  the  step  is 
in  response  to  an  action  by  the  first  man  and  to  report  when 
ready.  Instructions  shall  be  provided  telling  when  to  report. 

Situation  3  -  When  the  cooperative  step  may  require  repetition 
and  instructions  to  repeat  the  step  cannot  be  condensed,  A 
chort  description  of  the  equipment  response  shall  he  provided 
in  a  note  preceding  the  step  to  the  man  checking  the  equipment 
response.  If  subsequent  cooperative  actions  are  different 
from  those  in  the  completed  action,  they  shall  be  treated 
the  same  as  Situations  1  and  2.  If  subsequent  cooperative 
actions  are  the  same  r,s  those  of  the  completed  action,  the 
ground  rules  for  repeated  steps  or  sequences  shall  be  used. 

t.  Repeated  Steps.  When  a  step  has  been  completed,  a  second  or 
third  step  is  accomplished,  and  it  is  then  necessary  to  repeat 
the  first  step,  a  reference  to  the  first  step  may  be  made.  This 
method  should  be  used  when  the  following  conditions  exist: 

(1)  The  step  does  not  involve  danger  to  the  technician 
or  equipment. 

(2)  The  sequence  of  elements  within  the  step  is  always  the 
same . 

(3)  The  step  is  no  longer  than  four  elements. 
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(4)  Not  more  than  two  steps  intervene  between  the  first  and 
subsequent  presentation  of  the  step. 

(5)  No  numerical  reference  is  involved. 

u.  Special  Instructions.  A  special  instruction  may  occur  when 
a  task  is  repeated  within  a  volume.  To  prevent  the  necessity 
for  presenting  the  same  task  several  times  ir.  the  same  volume, 
it  may  be  designated  (on  the  first  occurrence)  a  special  instruc¬ 
tion  and  referenced  when  required.  Before  the  special  instructions 
may  be  referenced,  the  following  conditions  shall  be  met: 

(1)  Two  or  more  steps  are  repeated  in  sequence. 

(2)  If  reference  information  is  used,  the  same  reference 
applies  to  each  repeat. 

(3)  The  steps  are  identical  except  they  are  applicable  to 
a  different  control  or  display. 

The  special  instruction  shall  be  uniquely  titled.  It  shall  be 
explicitly  labeled  "SPECIAL  INSTRUCTION"  and  the  end  of  the 
special  instruction  shall  be  denoted  by  the  phrase  "END  OF 
SPECIAL  INSTRUCTION". 

The  special  instructions  shall  be  referenced  by:  "perform 
special  instruction  title,  (section  number  -  page  number)," 
i.e.,  "perform  Dye  Penetrant  Test,  (3-4)." 

<?.  Training  Note.  The  writer  shall  add,  where  necessary,  for 
clarity  of  complex  steps  in  a  procedure,  a  brief  description 
(25  worrs  or  less)  of  vhat  the  technician  is  supposed  to  do 
and  how  the  equipment  responds.  This  should  be  in  the  form  of 
a  Note  which  precedes  the  task  the  first  time  it  is  written, 

This  is  called  a  Training  Note. 

An  example  of  a  Training  Note  follows: 

NOTE 


Doppler  Lock-on  is  indicated  when 
indicator  light  goes  out  after  ground 
speed  is  selectea  on  simulator. 

1 .  Set  SIMULATOR  GROUND  SPEED 
selector  to  200  knots.  Check  tnat 
Lock-on  occurs  within  30  seconds. 
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2.  Check  for  Lock-on  within  30 

seconds  at  each  of  4  other  ground 
speeds:  240  knots,  280  knots,  320 
knots,  and  400  knots. 

To  repeat  this  entire  task  at  a  later  time,  simply  write  a 
single  task  step  using  the  descriptive  title: 

1.  Perform  floppier  lock-on  check. 

Obviously,  some  judgment  has  to  be  exercised  in  deciding  when 
to  employ  a  Training  Note  based  upon  whether  a  task  is  very 
complex  or  repeated  often  enough  to  make  it  worthwhile. 

w.  Activity  Endings.  The  phrase  "END  OF  ACTIVITY"  shall  appear 
at  the  end  of  each  activity,  also  for  each  man’s  pages  within  a 
combined  package.  Within  a  task  (e.g.,  remove  nose  cowl  and 
seals),  the  phrase  shall  not  appear  between  LRIs. 

x.  General  Safety  Provision.  An  activity  ending  shall  not  leave 
any  portion  of  the  aircraft  in  an  inoperable  or  dangerous  condi¬ 
tion  without  adequate  warnings  being  provided  for  ail  individuals 
likely  to  be  affected. 

y.  Review .  When  20-25  percent  of  Job  Guide  manual  text  has  been 
written,  a  10  percent  sample  of  material  prepared  by  each  writer 
shall  be  selected  at  random  and  tested  to  assure:  a)  compliance 
with  writing  requirements;  and  b)  that  content  accurately  and 
completely  reflects  the  information  developed  in  the  task  analysis 
as  specified  herein.  Evidence  that  this  review  has  been  performed 
including  certification  by  each  writer  that  appropriate  feedback 
has  been  provided  him  shall  be  presented  as  a  working  paper  to  the 
Procuring  Agency  for  review  and  approval.  Approval  must  be  obtained 
before  35  percent  of  the  text  is  complete.  Government  participation 
in  examination  of  materials  other  than  the  working  paper  shall  be  at 
the  government’s  option. 

3. 3. 7. 4  Illustration  Requirements.  Only  line  artwork  shall  be  pre¬ 
pared.  Line  weights  shall  be  of  sufficient  density  to  reproduce 
sharply  and  clearly  at  the  final  reproduction  size.  Line  artwork 
shall  be  prepared  such  that  ezalid  or  equivalent  copies  of  the  original 
artwork  can  be  obtained. 

a.  Level  of  Detail.  The  illustration  page  shall  present  only  the 
equipment  to  which  the  actions  on  the  facing  page  refer,  plus  suf¬ 
ficient  surroundings  to  permit  swift  localization  of  the  pertinent 
equipment  item  or  part.  If  all  illustrationr  required  to  support 
a  page  of  text  will  net  fit  on  a  single  page,  the  text  must  be  put 
on  two  or  more  pages,  each  with,  its  supporting  illustration  page. 

b.  General  Locator.  When  an  equipment  item  is  first  illustrated 
in  an  activity  and  its  location  has  not  yet  been  specified,  a 
general  locator  illustration  shall  be  used  to  identify  the 
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location  of  the  equipment  item  of  concern  on  the  system.  The 
specific  item  shall  be  shaded  black  in  the  general  view,  and 
a  locator  arrow  shall  be  drawn  from  the  shaded  area  to  a  more 
detailed  view.  See  Figure  15. 

c.  Specific  Locator.  Specific  system  locators  shall  represent 
satellites  of  the  general  locator  and  shall  be  located  no  closer 
than  1-1/4"  from  the  general  system  locator. 

d.  Item  Enlargement.  Enlargements  of  hardware  items  shall  repre¬ 
sent  satellites  of  the  specific  system  locators.  Item  enlarge¬ 
ments,  when  arranged  around  a  specific  locator,  shall  be  spaced  no 
closer  than  3/8  inch  from  each  other  and  from  the  specific  locator. 
The  layout  shall  be  arranged  in  a  planetary  system  with  the  general 
locator  as  the  focal  point.  See  Figure  16. 

e.  Exploded  View.  An  exploded  view  may  be  necessary  to  illustrate 
the  proper  interrelationships  of  parts.  Exploded  parts  shall  be 
shown  on  a  dashed  line  to  indicate  their  actual  location  as  shown 
in  Figure  15. 


f.  Interconnecting  Arrow  Symbology .  Arrows  leading  away  from  the 
general  locator  to  specific  locators,  or  away  from  specific  locators 
to  enlarged  views  shall  be  unnumbered,  tapered,  with  open  body,  and 
shall  point  to  the  specific  locator  or  item  enlargement.  The  area 
being  enlarged,  which  is  located  at  the  base  of  the  arrow,  shall  be 


shown  as  a  solid  black  area  on  the  general  locator  illustration. 
The  enlarged  view  shall  be  located  within  1/4  inch  of  the  locating 


arrow  head.  Figure  15  illustrates  the  proper  style  and  use  of 


arrows  with  the  general  locator  illustration. 


g.  Callouts .  Specific  features  of  interest  shall  be  pointed  out 
on  the  item  enlargement  with  callout  lines.  No  more  than  seven 
callouts  shall  be  used  on  any  enlargement.  An  arrow  shall  connect 
the  callout  number  to  the  correct  point  on  the  illustration.  Call¬ 
outs  shall  be  limited  to  only  those  used  in  the  instructions  on  the 
facing  page.  The  arrows  and  heads  shall  be  paratone  type  44001  or 
a  directly  interchangeable  equivalent  and  shall  point  to  the  feature 
of  interest,  covering  as  little  of  the  illustration  as  possible. 
Figure  15  illustrates  the  proper  style  and  use  of  callouts  with  item 
enlargements . 


h.  Numbering  of  Callouts.  The  callouts  on  an  illustration  page 
shall  be  consecutively  numbered.  Callout  numbers  shall  begin  on 
the  drawing  at  approximately  the  three  o'clock  point  and  proceed 
clockwise  around  the  first  functional  segment  enlargement  and 
clockwise  from  item  to  item  around  the  page. 
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i.  Orientation  Direction  Arrows.  Arrows  indicating  the  line  of 
regard  with  respect  to  the  aircraft  shall  be  included  in  illus¬ 
trations  where  they  may  effectively  substitute  for  general  locators 
or  where  otherwise  necessary. 


3. 3. 7. 5 
Table  I. 


Lettering.  These  shall  be  as  stated  in 


3. 3. 7. A  Numbering  of  Volumes  of  Job  Guides.  Job  Guide  volumes 
shall  be  numbered  as  follows: 

Volume  1.  Index  manual.  If  more  than  one  volume  is  required 

they  shall  be  numbered  1.1,  1.2,  s~.:. 

2.  Maintenance  Support  Information  Manual .  If  more 
than  cue  volume  is  required  they  shell  be  numbered 
2.1,  2.2,  etc. 

3. -n  Maintenance  Instruction  Manual.  Volumes  shall  be 

numbered  consecutively,  e.g.,  3,  4,  ,  etc. 

n+l-N  Inspection  Guidelines  Manual.  Volumes  shall  be 
numbered  consecutively  starting  with  tie  next 
number  in  the  series  following  the  final  Mainte¬ 
nance  Instruction  Manual. 

3 .3. 7. 7  Security  Classification  Markings.  The  requirements  of 
MIL-M-38734  are  applicable. 

3.4  Fully  Proceduralized  Troubleshooting  Aids 

3.4.1  Coverage .  Fully  Proceduralized  Troubleshooting  Aids  shall  be 
prepared  for  every  Troubleshooting  task  in  the  Task  Inventory.  (3.2.7) 

3.4.2  Intermediate  Products.  The  following  intermediate  products 
.hall  be  prepared. 

List  of  Components  and  Failure  Modes 

b.  List  of  Functions 

c.  List  of  Function  Failures 

d.  Functional  Unit  Implications  of  Function  Failures 

e.  Malfunction  Symptoms 

f.  Component  Block  Diagrams 

g.  Action  Trees 

h.  Draft  of  Checkout  Procedures 

i.  Reading  and  Tolerance  Data  Collection  Form 


3.4.3  Final  Products.  Fully  Proceduralized  Troubleshooting  Aids  shall 
consist  of  the.  following  t*o  types  of  volumes: 
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Table  I.  Typography  and  Lettering  for 
Job  Performance  Aid  Pages 


Use 

Face  and  Point  Size 

Case 

Security 

Classification 

14  Point  (Final  Size) 

Eton  Bcld  or  Equivalent 

Upper 

Figure  Titles 

Illustration 

Orientation 

12  Point  (Final  Size) 

Extra  Bold  Sans  Serif 

Upper 

Callout  Nunbers 

Alphanumeric 
Designators 
(Blocked  Schematic) 

Block  Letters 
Designating 
Paragraphs 
(Keyed  Text) 

18  Point  (Final  Size) 

Extra  Bold  Sans  Serif 

Upper 

Chapter  and 

Section  Titles 

Note,  Caution,  and 
Warning  (Word  Only) 

10  Point  Futura  Light  or 
Equivalent,  Never  Reduced 
More  than  40  percent  in 

Pinal  Size 

Upper 

Body  and  All  Other 
Written  Matter 
and  Lettering 

} 

i 

Upper 

3t:d 

I  over 

_ 
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3. 4. 3.1  Troubleshooting  Aid  Volumes.  The^e  shall  contain  complete 
step-by-step  instructions  and  supporting  illustrations  for  trouble¬ 
shooting  rne  subject  shipment.  Tie  troubleshooting  frames  shall  be 
presented  in  the  format  described  is  Option  I  in  paragraph  3. 3. 3. 6. 

See  Figures  17  and  18  for  examples  of  troul leshootir.,,  frames  presented 
in  *•»*<;  format. 

3. 4. 3. 2  Index  Volume.  One  index  volume  shall  be  prepared,  covering 
the  Troubleshooting  Aids  for  one  system.  Within  this  volume, 
troubleshooting  procedures  shall  be  indexed  by  subsystem  (e.g., 
propulsion,  navigation,  avionics)  and  functional  unit  (e.g.,  gyro 
compass,  emergency  transmitter),  by  indicator,  by  lights,  by  circuit 
breakers,  by  sight  gauges,  and  by  malfunctions. 

3.4.4  Organization .  Fully  Proceduralized  Troubleshooting  Aids  for  an 
aircraft  shall  be  organized  into  a  series  of  volumes,  and  the  volumes 
into  sections  as  specified  in  3. 3. 3. 2  and  3. 3.3. 3,  with  the  following 
modifications: 

a.  All  activity  titles  shall  begin  with  the  word  "troubleshoot”. 

(3. 3. 3. 3) 

b.  There  shall  be  no  Replacement  Parts  page.  (3. 3. 3. 3) 

3.4.5  List  of  Components  and  Failure  Modes.  A  tentative  list  of  all 
ways  in  which  all  end  items  in  the  Task  Inventory  can  fail  shall  be 
prepared.  Figure  19  shows  a  partially  completed  sample  of  a  List  of 
Components  and  Failure  Modes.  Requirements  for  preparing  this  list 
are  as  follows: 

a.  Component .  This  column  shall  contain  the  end  items  associated 
with  "Troubleshoot"  tasks  in  the  Tack  Inventory.  (See  3.2.7) 

b.  Part  Number.  Part  numbers  are  the  unique  identification  numbers 
assigned  to  components  by  the  manufacturer  of  the  component. 

c.  Stock  Number.  The  Federal  Stock  Number  (FSN) . 

d.  Types  of  Failure  Modes.  This  column  shall  contain  a  listing 
of  the  ways  each  component  can  fail.  For  example,  each  winding 
in  an  electric  motor  could  be  open  or  short,  or  could  contain  an 
insulation  breakdown. 

3.4.6  List  or  Functions.  A  List  of  Functions  shall  be  prepared  for 
each  functional  unit.  The  equipment  level  at  which  functions  shall 
be  described  is  between  the  replaceable-unit  level  and  the  subsystem 
level  (as  represented  by  the  fuel  subsystem,  the  propulsion  subsystem, 
the  communications  subsystem,  etc,).  The  functional  units  that  comprise 
the  subsystems  are  the  ones  for  which  functions  must  be  described.  A 
function  is  an  action,  operation,  change  of  energy  level,  or  chai  ge  of 
energy  form  performed  by  the  hardware  item.  For  example,  the  function 
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LIST  OF  COMPONENTS  AND  FAIL! 'HE  MODES 


[components  Part  NTssber  j  Stock  Number  T  Types  of  Failure  Modes 


T7901 


3379-018 


5576-313-2  LI;  Shore,  open,  short  to  gnd 


L2:  Short,  open,  short  to  gnd 


Figure  19.  List  of  Components  and  Failure  Modes 


of  a  Hydraulic  Fuiap  is  to  increase  fluid  pressure  in  a  closed  system. 

The  function  of  a  Radio  Anteuna  is  to  receive  electromagnetic  lines  of 
force.  The  function  of  an  electronic  hardware  item  might  be  to  amplify, 
process,  or  convert  power  supply  voltages  or  currents. 

3.4.7  List  of  function  failures.  For  each  function  identified  for  a 
functional  unit,  a  list  shall  be  prepared  of  che  ways  the  function  can 
fail.  This  list  *hall  contain  a  description  of  how  the  function  might 
be  performed  other  thaw  in  its  normal  fashion. 

3.4  .3  Detectable  Indications  of  Function  Failures.  For  each  function 
failure  that  is  identified,  a  list  shall  be  prepared  of  the  detectable 
indications  of  the  failure  This  list  shall  include  all  operations 
that  could  be  performed  tc  determine  whether  or  not  a  function  is  being 
performed  within  nominal  tolerances,  and  all  indications  that  the  func¬ 
tion  has  failed  (including  odor,  tactile,  and  sound  cues). 

3.4.9  Malfunction  Symptoms.  Each  distinctly  different  set  of  detectable 
indications  of  function  failure  from  3.4.8  shall  be  listed. 

3.4.10  Component  Block  Diagram.  A  component  block  diagram  shall  be 
prepared  for  each  malfunction  symptom.  This  block  diagram  shows  all 
equipment  end  items  that  can  be  repaired  or  replaced  at  the  organiza¬ 
tional  level  of  maintenance,  and  that  could,  by  their  failure,  produce 
the  malfunction  symptom.  Each  such  end  item  shall  be  represented  by 

*  box  labeled  with  its  designator  or  name.  In  addition  to  the  active 
components,  all  interconnecting  hardware  items  (e.g.,  wires,  plugs, 
jacks,  mechanical  linkages,  pipes,  hoses,  or  ducts)  shall  each  be  repre¬ 
sented  by  a  box.  The  logic  of  configuration,  arrangement,  and  connec¬ 
tion  shall  be  shown  with  lines  between  the  boxes.  The  lines  shall  have 
arrowheads  that  show  direct  ion  of  flow  (transmission)  of  data,  mechanical 
force,  electrical  powei  or  current,  gas,  liquid,  and  solid  matter.  How¬ 
ever,  the  lines  shall  mt  represent  hardware  items  that  interconnect  che 
more  active  components,  since  interconnecting  components  will  all  be 
represented  by  boxes. 

3.4.11  Action  Trees.  A  complete  action  tree  (branching  procedure)  shall 
bo  developed  for  each  malfunction  syaptom  that  is  identified.  Each  tree 
shall  consist  of  a  group  of  interconnected  boxes  in  accordance  with  the 
following  requirements.  (See  Figure  20). 

1.4.11.1  Action  Tree  Components.  An  action  tree  shall  contain  the 
following  types  of  boxes: 

a.  Summary  box,  which  shall  contain  a  statement  of  equipment 
condition  and  a  malfunction  symptom. 

b.  Repair  or  Replace  box,  which  shall  contain  the  following 
information: 
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Figure  28.  Sample  Action  Tree 


E  iff  3T»,  ' 


(1)  Circuit  Symbol  (for  l’.ou-electrical  parts,  use  reference 
Designation) 

(2)  Part  Number 

(3)  Fede-al  Stock  Number 

(A)  Malfur.-  ticn  Mode  -  For  example,  a  switch  might  be 
"normally  cl.  sed  but  always  open". 

(5)  Illustration  -  This  specs  is  filled  with  an  illustration 
reference  nurobe'  when  or.e  Is  assigned. 

c.  Test/Deci.sion  box,  which  shall  contain  the  following  infor¬ 
mation: 

(1)  Test  Instrument  (if  any) 

(?)  Type  of  Reading  (e.g.,  voltage,  pressure,  torque; 

(3)  Illustration  -  This  space  shall  be  filled  with  an  illus¬ 
tration  reference  number  when  one  is  assigned. 

(A)  Location  of  Test  Points  -  The  unique  equipment  location 
at  which  (or  between  wiiic-.)  the  test  is  made. 

(5)  Reading  and  Tolerance  -  (e.g.,  _ VDC  or  more)  The 

blank  in  this  statement  is  filled  in  when  the  limit  cf  vari- 
tion  of  the  subject  component  output  has  hsen  determined. 

d.  Procedural  boxes,  which  shall  contain  steps  that  are  per¬ 
formed  in  a  fixed  sequence.  These  steps  shall  be  derived  from 
the  corresponding  step  descriptions  derived  during  task  analysis 
(3.?).  Any  number  of  steps  may  be  included  in  a  Procedural  box. 

3. A. 11. 2  Requirement  for  Dichotomous  Outcomes.  All  test/decision 
boxes  in  the  action  tree  shall  be  written  to  permit  only  two  out¬ 
comes.  If  cne  test  or  measurement  can  have  more  than  two  outcomes 
that  have  different  diagnostic  implications,  then  acditional  decision 
boxes  shall  be  written. 

3. A. 11. 3  Coverage  Test.  The  contractor  shall  verify  that  all  com¬ 
ponents  and  modes  identified  earlier  as  the  contributors  to  che 
malfunction  symptom  for  which  the  action  tree  was  written  appear 
in  the  repair  or  replace  boxes  of  the  action  tree. 

3. A. 11. A  Criteria  for  Action  Tree  Development.  The  following  criteria 
shall  be  applied,  during  the  development  of  action  trees,  tc  the  decision 
of  what  check  comes  next : 
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a •  Modified  Half-Split  Troubleshooting 
checks  (tests)  in  the  modified  half-spli 
macion  gain  per  unit  cost.  Assuming  a  s 
check  that  is  made  indicates  whether  the 
downstream  of  the  check.  The  half-spli t 
are  chosen  so  that  the  probability  that 
of  the  check  equals  the  probability  that 
ation  of  the  remaining  criteria  defines 
strategy. 


Strategy .  The  sequence  of 
t  strategy  maximized  infor- 
ingle  malfunction,  each 
malfunction  is  upstream  or 
strategy  dictates  that  tests 
the  malt unction  is  upstream 
it  is  downstream.  Consider- 
the  modified  half-split 


b.  Equipment  Status  Constraints.  Certain  checks  are  prerequisite 
to  others  because  of  equipment  interrelationships. 

c.  Accessibility .  Checks  that  are  quick  and  easy  should  be  called 
for  early.  Checks  that  involve  extensive  or  difficult  disassembly 
should  be  specified  toward  the  end  of  the  procedure. 

d.  Probability  of  Malfunction  Introduction.  Those  checks  which 
involve  activities  with  high  probability  of  accidental  equipment 
damage  should  be  deferred  toward  the  end  of  the  procedure. 

e.  Location .  Other  things  equal,  the  sequence  of  checks  shou.'d 
minimize  the  movement  of  the  technician  from  one  location  to 
another.  However,  if  more  than  one  technician  will  be  working 
simultaneously,  and  if  these  technicians  can  easily  communicate, 
the  location  criterion  may  be  ignored  when  checks  are  sequenced. 

f.  Availability  of  Special  Tools  and  Test  Equipment.  Those 
checks  that  call  for  the  use  of  tools  and  test  equipment  that 
are  not  commonly  available  should,  other  factors  equal,  be 
performed  later  in  the  procedure. 

3.4.12  Checkout  Procedure .  After  all  action  trees  for  a  functional  unit 
are  completed,  a  checkout  procedure  shall  be  prepared  which  relates  the 
malfunction  symptoms  to  the  action  trees.  The  checkout  procedures  shall 
be  primarily  a  linear  procedure  of  steps  and  checks,  with  branching  to 
isolation  procedures  (action  trees).  In  rare  instances,  a  checkout  pro¬ 
cedure  may  contain  internal  branching  (to  fully  define  3  malfunction 
symptom)  before  an  action  tree  Is  referenced  in  a  Malfunction  Symptom  box. 

3.4.12.1  Checkout  Procedure  Components .  The  checkout  procedure  shall 
be  composed  of  Test/Decision  boxes.  Procedural  boxes.  Replace  boxes, 
and  Malfunction  Symptom  boxes,  as  defined  in  3.4,11.1.  However,  th-' 
Malfunction  Symptom  boxes  shall  be  terminal  rather  than  initial  boxes, 
and  shall  contain  a  space  for  an  action  true  page  number  which  shall 
be  filled  in  when  known. 

3.4.12.2  Criteria.  The  sequence  of  checks  in  a  checkout  procedure 
shall  be  determined  by  the  same  classes  of  criteria  as  ir«  3.4.11.4, 
to  the  extent  that  they  are  applicable. 


3-4.13  Reading  and  tolerance  Data.  Nominal  values  of  indications 
(readings)  and  allowable  variations  from  nominal  values  (tolerances) 
shall  be  provided  for  every  step  in  a  checkout  procedure  or  action 
tree  where  that  information  is  required  to  complete  the  step. 

1.4.13.1  Obtaining  Readings  and  Tolerances.  Readings  and  tolerances 
shall  bo  dt termined  empirically  to  the  extent  that  this  approach  is 
contractually  required  by  the  Procuring  Agency.  Empirical  determina¬ 
tion  of  this  information  shall  be  in  accordance  with  the  following 
procedure  or  its  equivalent.  Information  obtained  from  this  procedure 
shall  be  recorded  on  the  "Reading  ar.d  Tolerance  Data  Collection  Form”. 
A  partially  completed  sample  is  shown  in  Figure  21. 

a.  Beginning  with  the  Malfunr-  ion  Symptom  box  of  an  action  tree, 
follow  the  instructions  of  the  action  tree  to  the  first  Test/ 
Decision  box.  This  box  will  have  a  missing  value  beside  the 
word  "Read”. 

b.  Follow  the  "down"  path  from  the  first  Test/Decision  box  to  its 
ultimate  end  in  a  Replace  box.  Note  the  component  to  be  replaced 
and  its  failure  mode. 

c.  Install  a  device  (or  modify  the  equipment)  in  such  a  way  as 
to  simulate  various  degrees  of  component  failure ,  so  that  the 
resulting  degradation  of  function  or  signal  will  be  sitailar  to 
that  produced  by  the  specified  mode  of  failure  of  the  subject 
component . 

d.  Set  up  test  equipment  specified  in  the  first  Test /Decision 
box  to  perform  the  indicated  measurement. 

e.  Vary  the  degree  of  simulated  component  failure  until  the 
malfunction  symptom  appears. 

f.  Record  the  test  equipment  reading  at  which  the  function 
fails.  (3.4.7) 

g.  Readjust  the  degree  of  component  failure  until  the  subsystem 
just  operates  normally. 

h.  Again  record  the  test  measurement  value. 

i.  Note  any  problems  or  difficulties  encountered  either  with  the 
check  or  the  procedural  steps  leading  to  the  check. 

j.  Repeat  steps  b  through  i  for  all  other  Replace  boxes  linked 
to  the  first  Test/Decision  box.  This  is  done  to  verify  the 
logic  of  the  action  tree.  Repeat  steps  a  through  i  for  each 
other  Test /Decision  box. 
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READING  &  TOLERANCE  II  AT  A  COLLECTION  FORM 


Sample  Partially  Completed  Reading  and  Tolerance  Data  Collection  Form 


3. A. 13. 2  Upon  conclusion  of  the  above  steps,  the  technician  who 
gathered  the  reading  and  tolerance  data  shall  describe  to  the  pre¬ 
parer  of  the  action  tree  the  problems  noted  during  the  gathering 
of  readings  and  tolerances.  This  information  shall  ee  used  to 
improve  the  accuracy  and  completeness  of  the  action  tree.  The 
reading  and  tolerance  values  which  appear  on  the  Data  Collection 
Form  shall  be  entered  in  the  appropriate  blanks  of  the  action  trees 
and  checkout  procedures. 

3. A. 14  Review  and  Approval.  All  Action  Trees  and  Checkout  Procedures 
for  each  subsystem  shall  be  submitted  for  review  and  approval  after 
the  coverage  test  (3. A. 11. 3)  and  after  ail  reading  and  toxerance  infor¬ 
mation  has  been  entered.  Accompanying  these  products  shall  be  a  state¬ 
ment  to  the  effect  that  the  troubleshooting  procedures  represented  by 
these  products  effectively  isolate  the  cause  of  all  possible  malfunctions 
(within  the  system)  to  the  replaceable  or  repairable  hardware  item  causing 
each  malfunction. 

3. A. 15  Conversion  to  JPA.  The  checkout  procedures  and  the  action 
trees  preparaa  as  specified  in  3. A. 11  and  3. A. 12  shall  be  converted 
into  Fully  Proceduralized  Troubleshooting  Aids  which  meet  the  require¬ 
ments  specified  in  3.3  and  subparagraphs  thereof,  and  the  following 
additional  requirements. 

3 . A . 1 5 . 1  Cress  Referencing  Within  Fully  Proceduralized  Trouble¬ 
shooting  Aids .  Fully  proceduralized  troubleshooting  aids  shall 
be  produced  in  scrambled  book  form.  The  troubleshooting  aid  shall 
instruct  the  technician  to  observe  that  certain  equipment  indications 
or  conditions  are  present.  Depending  upon  whether  the  specified 
indication  is  present  or  absent,  the  technician  shall  be  instructed 
to  branch  to  a  new  task,  or  he  shall  be  free  to  continue  by  performing 
the  next  indicated  task  in  the  procedure.  The  following  procedures 
will  be  used  to  refer  the  technician  to  the  correct  instructions  as 
appropriate  (see  Figures  17  &  18  for  examples): 

a.  Reference  to  another  task  on  the  same  "age.  An  arrow  shall 
be  drawn  from  the  task  step  containing  the  branching  instruction 
to  the  appropriate  task  step. 


b.  Reference  to  the  Next  Task,  Which  is  the  First  Task  on  the 
Next  Page.  An  arrow  shall  be  drawn  from  the  task  step  containing 
the  branching  instruction  to  the  right  edge  of  the  paper. 

c .  Reference  to  Another  Task  in  the  Same  Section  or  in  Another 
Volume.  An  arrow  shall  be  drawn  from  the  task  step  containing 
the  branching  instruction  to  a  reference  paragrapn  containing 
the  reference.  Whenever  a  replacement  or  repair  operation  is 
completed,  the  technician  snail  be  directed  to  return  to  the 
first  page  of  the  same  section. 
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3.4.16  Index  Manual.  There  shall  be  a  separate  index  manual  covering 
all  volumes  of  Fully  Procedurali2ed  Troubleshooting  Aids  that  pertain 
to  one  system.  The  index  shall  be  divided  into  six  sections  (as 
described  below) ,  providing  volume  and  page  references  for  all  trouble¬ 
shooting  procedures. 

3.4.16.1  Front  Matter.  Requirements  are  specified  in  3.3.7. 

3.4.16.2  Page  Numbering.  Pages  of  the  index  manual  shall  be  numbered 
in  consecutive  order  within  sections.  An  individual  page  shall  have 
the  section  number  followed  by  a  hyphen  and  the  page  number  within 
that  section.  For  example,  the  first  page  in  the  first  section  will 
be  numbered  1-1;  the  third  page  in  that  section  will  be  number  1-3; 
the  first  page  in  the  fourth  section  will  be  numbered  4-1. 

3.4.16.3  Listing  by  Subsystems.  The  first  section  in  the  index 
manual  shall  be  a  listing  of  troubleshooting  procedures  indexed  by 
subsystems  and  functional  units,  and  providing  volume  and  page 
references  to  all  troubleshooting  procedures  dealing  with  the  listed 
hardware  categories.  (See  Figure  22). 

3.4.16.4  Listing  by  Indicators.  The  second  section  shall  be  a 
listing  of  troubleshooting  procedures  indexed  by  all  indicators 
(other  than  lights  and  sight  gauges)  on  all  instruments  or  control 
panels  used  by  crew  members.  Within  these  sections,  all  left-hand 
pages  shall  contain  the  listings  of  indicators  and  volume  and  page 
references,  and  all  right-hand  pages  shall  contain  illustrations 
of  all  panels  (with  callouts  to  all  indicators)  mentioned  on  the 
facing  page.  Illustration  callout  numbers  shall  be  inserted  in  the 
index  listings  at  each  mention  of  an  indicator.  All  illustration 
requirements  shall  be  identical  to  those  for  other  troubleshooting 
aid  manuals.  (Figure  23). 

3.4.16.5  Listing  by  Lights .  The  third  section  shall  be  a  listing 
of  troubleshooting  procedures  indexed  by  all  warning  and  other 
indicator  lights  on  all  instrument,  indicator,  or  control  panels 
used  by  crew  members.  Within  these  sections,  all  left-hand  pages 
shall  contain  the  listings  of  lights  and  their  volume  and  page 
references.  All  right-hand  pages  shall  contain  illustrations  of  the 
panels  (with  callouts  to  all  lights)  mentioned  on  the  facing  page. 
Illustration  callout  numbers  shall  be  inserted  in  the  index  listings 
at  each  mention  of  a  light.  All  illustration  requirements  shall  be 
identical  to  those  for  other  troubleshooting  aid  manuals. 

3.4.16.6  Listing  by  Circuit  Breakers.  The  fourth  section  shall  be 
3  listing  of  troubleshooting  procedures  indexed  by  all  circuit 
breakers  on  all  breaker  panels  used  by  crew  members.  Within  these 
sections,  all  left-hand  pages  shall  contain  the  listings  of  breakers 
and  volume  and  page  references,  and  all  right-hand  pages  shall  contain 
illustrations  of  all  panels  (with  callouts  to  all  breakers  mentioned 
on  the  facing  page.  Illustration  calijut  numbers  shall  be  inserted 

in  the  index  listings  at  each  mention  of  an  indicator.  All  illustra¬ 
tion  requirements  shall  be  identical  to  those  for  other  troubleshooting 
aid  manuals. 
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Figure  23.  Sample  Pages  from  Listing  by  Indicators  Section 


3-4.16.7  Listing  by  Sight  Gauges.  Tie  fifth  section  shall  contain  a 
listing  of  troubleshooting  procedures  indexed  by  sight  gauges  used  by 
crew  members.  Within  this  section,  all  left-hand  pages  shall  contain 
the  listings  of  sight  gauges  and  their  volume  and  page  references. 

All  right-hand  pages  shall  contain  illustrations  of  the  assemblies 
containing  sight  gauges,  with  general  locator  pictures  and  callouts 
pointing  to  the  gauges. 

3.4.16.8  Listing  by  Malfunction.  The  sixth  section  shall  be  a  listing 
of  all  malfunction  symptoms  which  are  identified  during  system  check¬ 
outs  and  which  initiate  the  development  of  action  trees.  The  symptoms 
shall  be  arranged  within  the  systems  and  subsystems  to  which  they  apply, 
and  the  symptoms  shall  be  accompanied  by  references  to  the  appropriate 
troubleshooting  procedures. 

4.  QUALITY  ASSURANCE  PROVISIONS 

4.1  In-Process  Reviews.  All  JPA  manuals  shall  be  subject  to  in-process 
review  prior  to  publishing.  Intermediate  products  shall  be  subject  to 
review  as  stated  in  3.  REQUIREMENTS.  Reviews  may  be  conducted  at  the 
contractor's  facility  or  his  source  facility  at  any  time  during  the 
development  cf  the  JPA.  However,  reviews  shall  be  held  prior  to  prepa¬ 
ration  of  final  reproducible  copy. 

4.1.1  In-Process  Reviews  shall  be  executed  by  the  Government  (Government's 
participation  at  its  option)  and  the  contractor  in  a  timely  manner.  The 
contractor  shall  be  responsible  for  the  establishment  of  the  schedule  that 
will  permit  the  Government  to  review  the  contractor's  mode  of  preparation, 
compliance  with  specifications,  technical  content,  and  problem  areas. 

4.1.2  In-Process  Reviews  will  normally  be  initiated  at  the  discretion  of 
the  cognizant  service;  however,  reviews  may  be  requested  by  the  contractor 
when  assistance  or  clarification,  is  desired. 

4.2  Pre-publication  review,  validation,  and  verification  shall  be  conducted 
in  accordance  with  TO  00-5-1. 

4.3  Other  quality  assurance  provisions  shall  be  in  accordance  with  MIL-M- 
38784  and  MIL-P-3S790. 

5.  PREPARATION  FOR  DELIVERY 

5.1  Packaging,  packing,  and  marking  for  shipment  shall  be  in  accordance 
with  MIL-M-38784  and  MIL-P-38790. 

6.  NOTES 


6.1  Definitions.  The  following  definitions  shall  apply: 


6.3.1  Action  Tree.  An  action  tree  is  a  pictorial  representation  of  a 
branching  troubleshooting  procedure.  It  results  from  the  application 
of  a  set.  of  criteria  (strategy)  to  the  decisions  concerning  the  equip¬ 
ment  check  to  be  next  performed. 

6.1.2  Activity .  A  single  maintenance  task  or  a  group  of  tasks,  all  related 
to  a  higher  order  maintenance  function;  such  as  checking  or  adjusting  a 
number  of  similar  hardware  items  (e.g.,  flight  instruments  or  door  hinges). 

6.1.3  Aircraft .  Any  weight  carrying  structure  for  navigation  of  the  air, 
designed  to  be  supported  either  by  buoyancy  of  the  structure  or  by  the 
dynamic  action  of  the  air  against  its  surfaces. 

6.1. A  Assembly .  A  number  of  p?r-.s  or  sub-assemblies  or  any  combination 
thereof  joined  together  in  order  to  perform  a  specific  function. 

6.1.5  End  Item.  A  finished  item  complete  within  itself,  whether  a  simple 
piece  or  made  up  of  many  pieces ,  and  ready  for  its  intended  use . 

6.1.6  Equipment .  A  unit  or  units  and  necessary  assemblies,  sub-assemblies 
and  parts  connected  or  associated  together  to  perform  an  operational 
function. 

6.1.7  Functional  Segment.  The  smallest  hardware  division  within  a  func¬ 
tional  unit  that  is  replaced  at  the  organizational  level  of  maintenance, 
assuming  that  the  functional  unit  is  divisible.  An  example  of  a  functional 
segment  for  an  avionics  functional  unit  would  be  a  Line  Replaceable  Unit 
(LRU),  such  as  the  Antenna,  Receiver  Transmitter,  Control.  Indicator,  and 
Frequency  Tracker  which  are  LRUs  of  the  APN-1A7  Doppler  Radar. 

6.1.6  Functional  Unit.  A  set  of  equipment  one  cla'-s  order  lover  than 
system  which  provides  control  or  an  input  to  a  basic  function.  It  is 
possible  that  for  some  basic  system  functions  there  will  be  no  distinction 
between  subsystems  and  functional  units  if  the  basic  function  is  performed 
by  only  one  functional  unit.  Examples  of  functional  units  for  a  navigation 
system  are  a  Navigation  Radar,  and  a  Navigation  Computer. 

6.1.9  Group .  A  collection  of  units,  assemblies,  or  sub-assemblies  which 
is  a  subdivision  of  a  system,  but  which  is  not  capabj.e  of  performing  a 
complete  operational  function. 

6.1.10  Item.  A  generic  term  used  to  identify  the  specific  entity  under 
consideration.  As  such,  it  may  be  a  part,  sub-assembly,  group,  equip¬ 
ment,  etc.  (MIL-STD-471) . 

6.1.11  Line  Removable  Item  (LRJ.)  .  An  item  which  is  removable  at  t.he 
organizational  level  of  maintenance.  This  may  range  from  the  equipment 
down  to  the  part  level.  May  also  be  referred  to  as  a  Line  Removable  Unit 
(LRU) . 

6.1.12  Module .  A  combinati  in  of  components  contained  in  one  package,  or 
so  arranged  as  to  be  mounted  'ogether,  which  provide  a  complete  function 
or  functions  to  the  subsystem  ir  system  in  which  they  operate. 
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6.1.13  Parc.  One  piece,  or  two  or  more  pieces  joined  together  which  are 
not  normally  subject  to  disassembly  without  destruction  of  designed  use. 

6.1.14  Referenced  and  Created  Data  Bases.  Since  much  of  the  data 
required  to  prepare  job  performance  aids  for  existing  systems  may  be 
contained  in  existing  documentation,  such  data  is  to  be  referenced 
rather  than  duplicated  in  a  separate  data  base.  This  data  is  referred 
to  as  the  Referenced  Task  Description  Data  Base.  Other  data,  however, 
must  be  generated,  modified,  or  updated  to  meet  the  requirements  for 

job  performance  aids  development.  Such  data  must  be  collected  and  stored 
in  a  special  data  base  for  use  by  the  job  aid  formatter.  This  is  referred 
to  as  the  Created  Task  Description  Data  Base. 

6.1.15  Stage .  A  combination  of  two  or  more  parts  which  form  a  portion  of 
a  sub-assembly  and  is  usually  not  replaceable  as  a  whole. 

6.1.16  Sub-assembly .  Two  or  more  parts  which  form  a  portion  of  an 
assembly  or  a  unit  replaceable  as  a  whole ,  but  having  a  part  or  parts 
which  are  individually  replaceable. 

6.1.17  Subsystem.  A  combination  of  equipments,  groups,  etc.,  which 
performs  an  operational  function  within  a  system.  Subsystems  form 
the  major  subdivisions  of  systems.  Examples  of  subsystems  include 
navigation,  communication,  electrical,  and  propulsion. 

6.1.18  Subtask.  Any  group  of  related  behaviors  which  fulfills  a 
limited  purpose  within  a  task.  For  example,  "open  access  doors"  or 
"set  up  test  equipment "  may  be  subtasks  within  an  inspection  or  check¬ 
out  task. 

6.1.19  System.  A  combination  of  two  or  more  subsystems  generally 
physically  separated  when  in  operation,  and  such  other  assemblies, 
sub-assemblies  and  parts  necessary  to  perform  an  operational  func¬ 
tion  or  functions.  An  aircraft  is  an  example  of  a  system. 

6.1.20  Task.  A  group  of  related  behaviors  required  of  a  maintenance 
technician  within  a  given  work  cycle  or  routine  (e.g.,  from  work  order 
through  cleanup)  which  is  directed  toward  a  specific  work  objective; 
and  consists  of  the  composite  of  the  information,  decisions,  and 
responses  required  to  accomplish  a  unit  cf  work.  'DH  1-3). 

6.1.21  Task  Description  Data  Base .  The  task  description  data  base 
consists  of  the  data  which  are  required  to  describe  how  each  task 
identified  in  the  Task  Inventory  is  to  be  performed,  who  performs  the 
task,  when  a  task  is  to  be  performed,  the  conditions  under  which  the 
task  is  performed,  and  what  supporting  tools,  test  equipment,  and 
supplies  are  required  to  perform  the  task.  The  data  base  provides 
content  for  the  job  performance  aid  manuals,  and  a  structure  that 
facilitates  formatting  of  the  manuals. 
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6.1.22  Task  Description  Index  and  Management  Matrix.  To  manage  both 
the  Created  and  the  Referenced  Task  Description  Data  3ases,  it  is 
necessary  to  prepare  &  data  irdexing,  storage,  and  management  form. 

The  data  indexing  and  management  form  to  be  pr-joared  consists  of  a 
matrix.  The  row  headings  in  this  matrix  are  the  cask  inventory 
statements  and  codes.  The  column  headings  are  the  categories  of 
information  required  for  each  task.  The  cell  entries  provide  the 
actual  data  or  a  reference  to  where  the  data  is  atoreo  in  the  Ref¬ 
erenced  or  Created  data  bases 

6.1.23  Task  Identification  Matrix  (TIM).  The  TIM  consists  of  a  two- 
dimensional  array  of  column  and  rox.'  headings  and  cell  entries.  Tne 
row  headings  consist  of  the  names  for  all  subsystems,  equipments, 
assemblies,  etc.,  to  the  lowest  level  of  system  subdivision  with  which 
organizational  maintenance  personnel  will  interact.  The  column  head¬ 
ings  consist  of  the  names  of  maintenance  functions  performed  at  the 
organizational  level.  The  cell  entries  in  the  matrix  identify  if  a 
given  maintenance  function  is  performed  on  a  given  item  of  haiware 

at  a  specified  level  within  the  hardware  ite.m  (row  heading)  list , 

Each  intersection  of  a  hardware  item  and  a  maintenance  function  iden¬ 
tifies  a  possible  task. 

6.1.24  Task  Inventory.  The  Task  Inventory  is  a  list  of  the  names  and 
identifying  codes  of  all  tasks  that  must  be  performed  by  maintenance 
technicians  at  the  organizational  level  for  all  of  the  subsystems  under 
consideration.  The  task  names  are  made  up  of  the  combination  of  the 
column  heading  and  row  heading  that  defines  the  cell,  i.e.,  "checkout 
transmitter"  In  the  Task  Identification  Matrix. 

6.1.25  Task  Step.  A  '<asic  unit  of  behavior  (made  up  of  the  smallest 
logically  definable  set  of  information,  decisions,  and  responses)  which 
the  maintenance  technician  is  required  to  perform  in  completing  a  task 
or  subtask;  e.g.,  a  single  action  identified  by  a  specific  signal  on  a 
specified  display  or  other  source  of  information,  a  specific  control 
actuation  or  other  identifiable  response,  and  a  feedback  signal  indi¬ 
cating  the  adequacy  of  the  response.  (UH  1-3). 

6.1.26  Unit .  An  assembly  or  any  combination  of  parts,  sub-assemblies 
and  assemblies  mounted  together,  normally  capable  of  independent 
operation  in  a  variety  of  situations. 

6.2  Verb  List.  In  the  following  list,  ee_n  verb  is  defined  in  terms 
of  one  or  more  meanings  associated  with  aircraft  maintenance.  A  sample 
sentence  has  been  provided  for  each  usage,  A  number  entry  in  the  pref¬ 
erence  rank  coluun  Indicates  the  standing  of  that  vero  compared  to 
others  with  the  same  or  similar  meaning  (highest  rank  is  i) .  Synonyms 
with  which  the  verb  was  ranked  are  listed,  in  terms  of  their  own  ranking. 
If  a  synonym  holds  first  yank,  it  is  underlined.  Where  necessary, 
special  notes  are  also  included.  Lower  ranking  verbs  can  be  used  when 
the  first-ranked  verb  is  particularly  awkward  or  misleading  in  a  giver, 
statement „ 
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Deplete  To  lessen  markedly  ir.  Deplete  system  pressure, 

quantity,  content  or  power. 


Disassemble  To  take  to  pieces;  to  Disassemble  the  No.  3  engine, 

take  apart  to  the  level 
of  the  next  smaller  unit 
or  down  to  all  removable 
parts . 
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Estimate  To  judge  or  determine  Estimate  amount  of  cleaning 

roughly  the  size,  extent  solvent  which  will  be  nec- 
or  nature  of.  essary. 
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Action  trees,  maintenance  47,  53-56,  64 
Sample  54 

Activity 

Definition  64 
Ending  43 
Index  24 
Title  23 

Aids,  job  performance 

see  job  performance  aids 

Applicable  documents  6 

Applicable  serial  numbers 
Input  conditions  23 

Task  data  index  and  management  matrix  13 

Assistants 

Input  conditions  23 
Instructions  for  40 

Block  diagrams,  component  47,  53 

Branching  procedures 

See  troubleshooting  aids,  fully  proceduralized 
Callouts  40,  44 
Caution  paragraphs  16,  24 
Checkout  procedures 

For  troubleshooting  aids,  fully  proceduralized  47,  56 

Component  block  diagrams  47,  53 

Components  and  failure  modes,  list  of  47,  49-53 
Sample  listing  52 

Cross  referencing,  requirements  for  40,  59 
Data  base 

Created  and  referenced,  distinction  between  65 
See  task  analysis  maintenance 
See  task  description  data  base 
See  troubleshooting  aids,  fully  proceduralized 
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Data  Sources 

New  systems  7-8 
Existing  systems  8 

Delivery  63 

Detail,  level  of  19,  43 

Documentation 

See  data  sources 

Drawings 

See  illustrations 

Equipment 

Conditions  16,  23 

Description  data,  collection  of  13 
Illustrations  and  photographs  13,  43-47 
Test  13,  23 

Examples 

Action  tree  54 

Components  and  failure  modes  52 

General  and  specific  locator  illustrations  45 

Input  conditions  page  22 

Maintenance  instruction  frame  format  option  I  28 
Maintenance  instruction  frame  format  option  II  29 
Page  layout,  option  I  32 
Page  layout,  option  II  33 
Planetary  locator  illustration  layout  46 
Reading  and  tolerance  data  collection  form  58 
Replacement  parts  pages  25 
Table  of  contents  37 

Task  description  index  and  management  matrix  15 

Task  identification  matrix  9 

Task  step  formats  26 

Task  statements  and  codes  12 

Test  equipment  and  tool  use  form  14 

Title  page  for  job  guides  35 

Title  page  for  troubleshooting  aids  36 

Troubleshooting  frames  50-51 

Troubleshooting  indes,  indicators  listing  62 

Troubleshooting  index,  subsystems  listing  61 

Failure  modes  49 


Follow-on  maintenance  39-40 


Format 

Front  matter  34-37 
Inspection  guides  30 
Index 

Job  guides  29,  30 
Troubleshooting  aids  60-63 
Job  guides 

Input  conditions  21-24 
Replacement  parts  pages  24-25 
Maintenance  instruction  frame  24-29 
Maintenance  support  information  manual  31 
Page  size  31-33 
Security  markings  47 
Task  step  25-26 
Example  26 

Troubleshooting  aids,  fully  proceduralized  49-51 
Typography  requirements  47-48 

Fully  proceduralized  troubleshooting  aids 

See  troubleshooting  aids,  fully  proceduralized 

Function  failure,  list  of  47,  53 

Functional  implications  of  function  failures  47,  53 

Functions,  list  of  47,  49 

Graphic  arts  requirements 

See  illustration  requirements 

Handbooks 

Developers  3 
JPA  managers  3 

Illustrations 
Examples  45 
Keying  to  text  40 
Planitary  locator  layout  46 
Requirements  43-47 

Indexes 

Job  guides  index 
Content  27 
Organization  27 
Major  subysteas  listing  27 
Equipment  alphabetical  listing  30 
Troubleshooting  aids  index 

Listing  by  circuit  breakers  60 
Listing  by  indicators  60 
Example  62 

Listing  by  lights  60 
Listing  by  malfunction  63 
Listing  by  sight  gauges  63 
Listing  by  subsystem  60 
Example  61 


Input  conditions  pages  21-24 
Example  22 

Job  guides 
Coverage  20 

General  requirements  31-47 

Front  matter  requirements  34-37 
Illustration  requirements  43-47 
Page  size  requirements  31-33 
Security  markings  47 
Writing  requirements  34-43 
Index 

See  indexes 

Inspection  guidelines  manuals  30 
Maintenance  instruction  manual  21-27 
Maintenance  support  information  manual  30-31 

Job  performance  aids  1-2 
See  format 
See  job  guides 

See  task  analysis,  maintenance 

See  troubleshooting  aid;,  fully  proceduralized 

Linear  procedures 
See  job  guides 

Maintenance  action  trees 

See  action  trees,  maintenance 

Maintenance  instruction  frame  24-26 
Formats  26 

Number  of  callouts  per  frame  44 
Number  of  steps  per  frame  40 

Maintenance  instruction  manuals  21-27 

Maintenance  support  information  17,  30-31 

Maintenance  support  information  manual  30-31 

Maintenance  task  analysis 

See  task  analysis,  maintenance 

Malfunction  isolation  procedures 
See  action  trees 

Malfunction  symptoms 
index  63 

listing  of  47,  53 
Mil-J-83302  3-4 
Multi-man  activities  18,  40 

See  also  personnel  requirements 
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Notes 

Specification  63-105 

Training  42 

Use  in  JPA  16,  24 

No'-n/ object  list  38 

Numbers,  rules  for  writing 

Page  numbering 
Job  guides  21 
Indexes  27,  60 

Performance  aids 

See  job  performance  aids 

Personnel  requirements  16,  23 

Preparation  for  delivery  63 

Production  and  delivery  63 

Quality  assurance  63 

Reading  and  tolerance  data 
Example  collection  form  38 
Obtaining  reading  and  tolerance  data  57 
Review  and  approval  59 
Use  of  reading  and  tolerance  data  59 

Repeated  steps  41 
Repeated  tasks  18 
Replacement  parts 

Information  in  task  description  index  and  management  matrix  16 
Pages  24 

Review  and  approval 

Action  trees  and  checkout  procedures  39 
Job  guides  43 

Reading  and  tolerance  data  59 

Task  description  index  and  msnaneiier.t  eatrix  IS 

Task  identification  matrix  11 

Task  inventory  11 

Task  step  data  details  19 

Requirements 

Job  guides  2C-47 
Task  analysis  7-20 

Troubleshooting  aids,  fully  proceduralized  47-63 
Sifety  requirements  18,  40,  43 
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Task  identification  matrix  8-11 
Definition  66 
Example  9 

Review  and  approval  11 

Task  inventory  11-13 
Definition  66 
Example  12 

Review  and  approval  13 

Task  step,  types  of  24-26 
Task  termination  18 
Technical  orders 
Sc-e  data  sources 

Troubleshooting  aids,  fully  proceduralized 
Action  trees  47,  53-5o 
Example  55 

Checkout  procedures  47,  56 
Component  block  diagram  47.  53 
Conversion  to  JPAs  59 
Coverage  47,  55 

Detectable  indications  of  function  failures  S3 

Final  products  47 

Index  49,  60-63 

Intermediate  products  47-59 

List  of  components  and  failure  modes  47,  49 

List  of  function  failures  47,  53 

Organization  49 

Reading  and  tolerance  cata  47,  57-59 
Typography  47-48 
Verb  list  38,  66 
Verification  63 
Volumes,  division  into  21 
Warnings  16,  24 
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